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Section I-1

STAR TRACKER CONTROL PROGRAM LISTING



-• ." _-, ; rogran, N'RL

LRO(RAII "NEWNRL"

0 'ritten by kris Parrish
L, 'April "11 , 1985

7J , I is a new programTi to be used with the
, NRL tracker and Phil McColluTi's interface box.

- k.) DIM Ciear$S ,0fff f lag$S8] ,On _f lag$[.J ,Disp-f lagS[E] ,Auto-f lag$[ 13]
0 DIM Auto_disp flag$[l3],Stardata(100.12),Readstring$[2O]

" DIM "en n_msg$[K'],Fiie string$[7],Disk _string$[14].Ctble(15)
u DIM Err_msg$[ 30 ]

initialize variables and flags *

7i. ers I {ag=0 ! For use w/ the interface box
! 0 is with. 1 is without

0 L eilttjiag0 ! SelF test ON/OFF to OFF

'-; t. -a fag=1 ! Star #1 enabled.tar ,_f ag=!
-ar lag=1 Star #2 enabled

S .:tar3 fial Star #3 enabled
0 is disabled...

i -0U Cur rStar-:' Current star
UD0 X _.osn= 128 Current X position

Y_posn=125 Current Y position
0 Idapt ratef lag=O Adaptive Rate ON/OFF to OFF. 1 is ON

U - icqufiag=1 A cquisition AUTO/MANUAL to AUTO
0 is MANUAL. 1 is AUTO

SAcqu-type=i ! Acquisition type is FULL FOV,
-! 0 is OFF. 1 is FULL FOV, 2 is FULL EDGE

- 3 is VECTORED EDGE
- Nu tiies=2 ! Drop star criteria to 2 tries

.70 Tai_dat _flag=O ! Take data ON/OFF to OFF

-:Ii Daa_coUnt=0 Used for writing star data to file

Maxdat=00 tMaximum, number of data sets per lile

' Max _rui 11 fies=O ! Initialize file counter to zero

-. , 4 ha>1 e-ies=5 a Maximuin number of data files
2 NfIes.O ! For creating seqetial data file names

-,Li File_string$="FILE_ '  ! String used to create data file name

i44J Disk _string$=":HP82901,700,1" ! Defines right disk drive for data storage
"-0 hoLr=O ! Variable used to time data

11:O i rt e= 0 .

470 Second=0

L i ime_f lag=[I
14o lrv _off=128 ! Terminal video OFF command

I( Ir,v_or=129 ! Terminal inverse video command

S 0 Prior=O ! Set up priority for ON KEY commands

-I!) Tnter face= ! Command to be sent to inter'ace (0 No-op .

.,.:,, MenuaTiag=0 ! Used to determine where errors come from

!,40 ttr1 I - Variable ior control register

, CONTROL 12.2:Ctrl Define CTRLO0 (inverted)

.................................. .



a "O 'CTRL1=0 (inverted)
570 Datatoggle$=CHR$(92) ! Display character to show update interval

learI CHR$2 5 )&CHR$ 75) 1 Clear screen command
590
-(JO Auto_fia9$="ON/OFF/"&CHR$(Invon)&"ALJTO"&CHR$(Invof f)
6,0 Off flag$="ON/"&CHR$(Inv on)6"OFF"6CHR$(Inv off)
-0 ir_flag$=CHR$(Invon)&"ON"&CHR$(Irv_off)&"/OFF"

0
S-:,L4 GOSUB Setup table ! Set up command values in CTBLE-. 50 OFF KEY

E, 0

-* Merinulstart

Set up ON KEY, and screen stuff...
L

U 1 enul_start:
7 14 Pri or=Priorr+

ON N KEY 0 LABEL "Redisplay".Prior GOSUB Redisplay
60 ON KEY 1 LABEL "Self Test",Prior GOSUB Selftest
70 IN KEY 2 LABEL "Star Disable",Prior GOSUB Stardisabie

7,,3.- ON KEY 3 LABEL "Star Enable",Prior GOSUB Starenable
7,0 ON KEY 4 LABEL "Adaptive Rate",Prior GOSUB Adapt-rate

I ON KEY 5 LABEL "Acquisition",Prior GOSUB Acquisition
O -. ON KEY G LABEL "Take Data".Prior GOSUB Take_data
0 ON KEY 7 LABEL "Menu 2 Options",Prior GOSUB Menu2_start
(1 OiN KEY 8 LABEL "Tracker StatuLs",Prior GOSUB Getstatus

Z_.4 0 ON IKEY 9 LABEL "Exit",Pr-or GOTO Shutdown
0 PRINTER IS 1

8 0 CONTROL 1 ;1,1
0 OIJTPUT 2:ClearS; ! Clear the terminal screen
(I GOSUB Chi _flgs menl ! Set ip initial flag conditions

":190

_ , Menul *
1.2 0 !
-.50 Menu-l

? ~ ~ ~ _ C_)Il M n lag-1

_,0 CONTROL 1:2 . 1
-70 PRINT "TRACKER COMMAND MENU #1"
AS0 CONTROL ! :25. 2=
:IqI, PRINT "I0 Re-display Screen'

300 C:ONTROL 1:25 ,4
010 PRINT "I., Self Test"
020 CONTROL 1:25,5
030 PRINT "1.2 Star Disable"
.040 CONTROL 1:25, 6
,50 PRlNT, 31 Star Enable
'060 CONTROL 1;25,7
1070 PRINT "V4 Adaptive Rate"
,_:,0 CONTROL 1:25, 8
0 900 PRINT "i 5 Acquisitior"
00 CONTROL 1:25 ,_
10 PRINT "[6 Tal, e Data"
20 CONTROL 1:25 10

120 PRINT "I 7 Menu #2 Options"
.4 CONTROL 1:25 1-



S150 PRINT "k8 Get Tracker Statu.s"
160 CONTROL 1:25,12
, 70 PRINT "1[9 Exit Program"
S 0 CONTROL 1:1.14
40 OUTPUT I USING "3( X. lOA,/)";"Star #1 .. t #2 .Star #3
200 CONTROL 1:12,18
21 P'RINT "Current Star # ";Currstar:" X= "_Xposn;" Y= ";Yposn;" Star
Rcqu tries":Num times
220 .STATUS 12,5"Tkr_stats ! Get status from tracker
'230 Tl: r_command=BINAND(Tkr_status.3)+10
124 0 IF Test_fiag=1 THEN Tkrcommand=12 ! If we aren't using the interface

"4-50 SELECT Tkrcommand else, determine what to do now
6 2 CASE 10
I 7 GOSUB Getdata
0 IOSUB Transerror

.:-- CASE !1

LU GOSUB Transerror
01 CASE 12
0 GOSUB Getdata
0 END SELECT
U40 GOSB Chk_f igs nienl ! Check the status of all flags, etc...

"50 GOTO Menul ! Loop in Menu 1 options

37 (1 ' *

10C MMnenu2_tastarrtt

q 0 r or=F'r ior+l
' 4;O 3N KEY 0 LABEL "Redisplay".Prior GOSUB Redisplay
,440 ON KEY 1 LABEL 'Track @ X,Y",Prior GOSLIB Track _it
'450 ON KEY 2 LABEL "Drop Criteria",Prior GOSUB Drop criteria
460 ON KEY 3 LABEL "X Position",Prior GOUB Set_x
17 0 UN KEY 4 LABEL "Y Position",Prior GOSUB Setv
48C ON KEY 5 LABEL "Current Star",Prior GOSUB Setstar
-10 ON KEY 6 LABEL "Take Data",Prior GOSUB Takedata
500 ON KEY 7 LABEL "Menu 1 Options",Prior GOSLIB Menul _start

:510 OIN KEY 8 LABEL "Trdcker Status",Prior GOSUB GetstatLs
52- ON KEY 9 LABEL "Exit Program".Prior GOTO Shutdown
',.U CONTROL 1:1,1
54: OITPUT 2. Clear S

'570 Me LL
z:570 * Menu2*

' 00 leru.2: ;

Cr:.!0 Menu._ flag=2-
b CD CONTROL 126.1
e-, PRINT "TRACKER COMMAND MENU #2"
640 CONTROL 1 .25,3-
S650 PRINT "[,0 Re-display Screen"
-660 CONTROL 1:25,4
:670 PRINT "KI Track Current Star at X, Y"
hi) CONTROL 1:25,5

IRINT "k-2 Set Drop Star Criteria L :Numtimes:"]70 CONTROL I25. 6

-0 PRINT "2 et X Position __p:posn,
720 CONTROL 1 ;25.7
7G PRINT "k4 Set Y Posit ion ' : Ypos ,"] " .,

J".
r'- ' : "- ":'" " " " " " ". .. . ""



V 2740 CONTROL :25,.8
'750 PRINT "t-5 Set Star Number ":Curr _star:"]
760 CONTROL I :25,9

':770 PRINT "k6 Take Data"
';780 CONTROL 1:25.10
* 790 PRINT "k7 Menu #1 Options"
1 800 CONTROL 1:25,11

.0 PRINT "i, Get Tracker Status"
S2' CONTROL I:25,12

0 RO INT "k9 Exit Program"
84 0 CONTROL 1:1.1i
'950 OUTPUT 1 USING "3(11X,1OA,/)":"Star #1 ","Star #2 ","Star #3

"o70 STATUS -2,5:Tkrstatus ! Get tracker status
,:,0 Tkrcommand=BINAND(Tkr_stat!s,3)+1O ! Form command
90 IF Test_Tlag=1 THEN Tkrcommand=12 ! If we arert using the Inrertace

"00 SELECT Ti-r_command ! else decide what to do now
10 CASE 10
H_ u GOSUE Get_data
-. GOUE, Transerror
94 CA-SE 11
H -OSU T ranserror
HbU60 CASE 12
1 "7 ( G2SUE: Getdata

98'98C END SELECT'99 L0UP Check1_data Check the condition of data taking flag

2000 GOTO Menu2 ! Loop in Menu 2 Options
(0
20-'0 STOP

C140 ****4****f ProgramT, Subrou.tines

7 **** * **** * * * *
,:- Ie_disolay

I < 0 ReGisplay the current screen

~' K;Re-dispiay:
4 0 IF Menuflag=i THEN GOSUB Menul _start ! We we.e in Menu I

-5 IF Menu _fiag=2 THEN GOSUB Menu2_start ! We were in Menu 2
PS 0 RETURN

- 70

' 9, ! * Chi _flgs_menl *

-- 0 ' h is routine will display all flags
7,[) '0 and conditions, for variables in Menul.
-240 '

h igs renl Check the status of ...

-'26 GOSUB Chr:_self tst Self Test Flag
TCQ0 -'_:i UE! Check _stars individual Star Enable/Disable conditions
80 GCOSUB Check adapt Adaptive Rate Flag

-HI-!' 1] GOSLIE Check acqu Acquisition Flag
-- 00 GOUB Check data Data taking Flag

., 0 RETURN
J 2 0 '-



240 Chkself_tst *2750 ',,

S '70 ' This routine will check and display the
1-,0 , STATUS o- the SELF TEST FLAG

-400 Chk _self _tst:
(I CONTROL 1;:40,4 Position cursor at SELFTESTFLAG location

SELECT Selftestflag ! Now determine self test condition
430 CASE 0 ! If Self test is OFF,

24 40 Disp flag$=Offflag$ ' then display OFF flag
2450 CASE 1 ' If Self test is ON,
2460 Dispflag$=On_flag$ then display ON flag

Z4 G)70 END SELECT
C:4(0 PRINT Dispflags Display the flag

RETURN
2 5 00

-* 2 20.U * Check-_stars *

-54 C
2550 iThis, routine will check and display

the STATUS (enable/disable) OF THE STARS.
-,70

_, Iheck stars:
" 59 CONTROL 1,:46.5 Position cursor for Star #1
__0 LCT Star _lag ! Check Star #1 condition

(I C ASE 0 If Star #1 is disabled,
"U _ PRINT "I then display Star #1 as disazleo
- CONTRL 1: 4 , and clear enable display for Star

Z4'RINT
-5c:' C~ _ , "S If Star el is enabled,
,u PRINT . then clear disable display for Star .1

L, CONTROL '1.:46,6 t and display Star #1 as enabled
..... PRINT 1

'g!4u END SELECT ! End of Star #1 condition check...
IU 1LiNTROL :4c,5 ! Position cursor for Star #2

2 710 SELECT Star2_flag ! Check Star #2 condition
S SE 0 ! If Star #2 is disabled.

73 J; PRINT "2 " then display Star 02 as disabled
40 CONTROL 148,6 and clear enable display for Star #27 1-_ C'I FA N T . .

oO LCSE 1 If Star #2 is enabled,
770 PRINT . " then clear disable display for Star #2

-, :> CONTROL 1:43.6 and display Star #2 as enabled

U ND SELECT ' End of Star #2 condition check...
CONTROL 1:50.5 ! Position cursor for Star #3

J20 SELECT Star3_flag ! Check Star #3 condition
0 CASE 0 If Star #3 is disabled,

IS40 PRINT "3 " then display Star #3 as disabled
0 CONTROL 1:50,6 and clear enable display for Star #3

o0 PRINT
J7 U CAHSE I i If Star #3 is enabled,

I 0C) PRINT * then clear disable display for Star 03
2L CONTROL 1 50.6 and display STar #3 as. enabled

: 0 ZIP NT , ,
'j,0 END oELECT Endof Star #3 condition chec ...

fdL RETURN DONE !!

* . *• , .



-+., -• - -: . . E+ . . .. j , ' - - V.r.*r - ,

It- 'Cjf0 Q -****r.. ... " * *. " .

-. tu ' * Checkadapt
3- 2"Jj, -*-.+.** 4* 7* ** ** *

-_) This routine will check and display
'_ O $ the STATUS of the ADAPTIVE RATE FLAG.i ' 0 0 ()

E ',01 Check _adapt:
020 CONTROL 1:44,7 ! Postion cursor for ADAPTRATEFLAG

30UA SELECT Adapt rateflag ! Check condition of the adaptive rate flag
J040 CASE 0 ! If Adaptive rate is OFF,
3050 Disp_flag$=OffflagS then display the OFF condition
;060 CASE I If Adaptive rate is ON,

I* UU Disp_flagS=On flags then display the ON condition
I-. I ND SELECT
_h,9j PRINT Disp_flagS "

-C'0 RETURN
, I '! 0

'0 ' * Chec- acqu *

-r) ' This routine will check and display
17 ' the STATUS of the ACQUISITION FLAG.

i ,lu ' U is OFF, 1 is ON, 2 is AUTO.

HI) Cieck-acqu:
L; CONTROL 1:42.3 ! Position cursor for ACQU_FLAG

J,-EH EELEC: Tcqu flag Check the status of the Acquisition Flag
,'- CASE U If Acquisition is OFF,:-,40 Disp_flagS="MANUAL" then display the OFF condition _

2 5B. IF Acqu-type=O THEN Dispflag2S"OFF"
- t~ V Zr Acqu type=1 THEN Dispf1ag2S"FULL FOV
_7.'7( IF Acqu type=2 THEN Disp flag2$"FULL EDGE"

U IF Acqu type=3 THEN Disp flag2$="VEC EDGE
ScASE !' If Acquisition is ON

:300 Dispfi agS="AUTO" then display the ON condition_2 0 W-' l, D f lo _ Ia g 2 $S = " ",

,"U END SELECT
p330 PRINT Dispflag$;" ".Disp-flag2$ Display the fiags
-3 RETURN

7 * Checi _data *

:400 r s routine will check and display
I.I ' the STATUS of the DATA TAKING FLAG.
:,/4 1 20 '

4 0 CIheck- data:
-:A40 CONTROL 1:40,9 ! Position cursor for TAK<_DATAFLAG .1
tr5 0 SELECT Tak_data_flag ! Check status of the data taking flag
,460 CASE 0 If Data taking is OFF.

isP_ ;iagS=Off _lag$ ! then display the OFF condition
PRINT Disp flags:" " ! Clear file number area

q0 (ASE 1 ! If Data taking is ON
I B0 Dispflag$=OnflagS ! then display the ON condition I.IO PRINT Disp_flag$

u52U, EN4D SELECT
U R E T URN



- 550 !

56 ! * ~Menul Options *:570 '* . . . -

5 C,
59E 0 !

E ,600 ! * Self test *
61 C)

:610 ! This routine will TOGGLE the SELF TEST
o:1 0 ! FLAG and set up the variables needed to send
650 ! commands to the tracker interface.

3 :)e lf _test::
Co- I )I-ABLE ! Disable all interrupts from ON KEY commands
E 'D f Toggle the SELF TEST FLAG
700 , e if _test_ lag= -Se if test-f lag
;1 UUSOL, Cnkself tst ! Display the NEW condition
-70
,' 4.riter_face-.-L4 ! Set up command for SELF TEST
IJ0 and send message

, :enc_msq= iGelf Test "&Disp_flag$&" Command"
i -7
, ,0

79 0 GOUUE; Ginterface Output command to interface box
UU ENABLE ' Enable interrupts for ON KEY commands

U

"_ ' * Star_disable *

;:; - - q'
r; I This routine will DISABLE the CURRENT STAR,

30 L and change the star flag to show such status.

H0 'ar disable:
( DSPBLE ! Disable all interrupts from the ON KEY commands

I Is current star ...
• i r - urr _-=tar=! THEN Starlflag=O #1 ??

-h Curr _star=2 THEN Star2_flag=O #2 ??
C ur r tr THEN Star" flag=O #3 ??

-_GO ISUB Check _stars ! Display NEW condition
7 0n

_-1> 2 inter _face='!52 ! Set up command for cisai,le star
-: :-.mic_sQ="Star Disanle Command" and send message

,U0 GOSUB Cmd_ iriterface ! Output command to interface box
-, 0 riter _ ,ace=Ctble(Currstar) ! Set up command to reflect star #
4020 Sernd_msgi="Star #"bVAL$(Curr_star) and send message
U 0 GOU, Cma_interf ace Output star # to interface

400 ENABLE ! Enable all interrupts for ON KEY commands
S 0]50 RETURN

4 Star enable *
'3['

Is (j C, '

I] 'routine will ENABLE the CURRENT STAR,
1 '0 ' and change tre star flag to show such status.

I'l



.4 140 Starenable:
-q!50 DISABLE , Disable all interrupts from the ON KEY commands
4 6 U ! Is current star ...
417 IF Currstar=1 THEN Starlflag=1 # ??
1;180 IF Currstar=2 THEN Star2_flag=1 02
LJ190 iF Currstar=3 THEN Star3_flag=1 #3 ??
4200 GOSUB Checkstars ! Display NEW condition
42I 10
4220 Inter_{ace=120 ! Set up command for star enable
42"0 Send msg$="Star Enable Command" and send message
4240 GOSUB Cmdinterface ! Output command to interface
4'50 Interface=Ctble(Currstar) ! Set up command to reflect star #
16U Send-msg$"Star #"&VAL$(Currstar) ! and send message

S-4''0 GOSUB Cmdinterface ! Output star # to interface
2 0 ENABLE ! Enable all interrupts for ON KEY commands

1.190 RETURN
4 o U 9

4 32 0 * Adaptrate *

a4 0 'L14U

-4 ,u This routine will TOGGLE the ADAPTIVE RATE FLAG,
4'bO between ON/OFF, and also set up the correct command
4 70 ' to be sent to the tracker interface.

9 U APdapt_ rate:
,11.10 DISABLE Disable all interrupts from ON KEY commands
4410 Adapt rate flag=l-Adapt_rate_flag ! Toggle the adaptive rate flag
4420 GOSUB Check adapt ! Display NEW condition
44130 ! Set up send message
L1 440 and Adaptive Rate command

44l50
4 , 0 end_ms Adapt ive Rate "&Dispf lag$a" Command"
4470 inter _face=180
14-48 0

4490 GOSUB Cmd interface Output command to interface
4500 ENABLE ! Enable all interrupts for ON KEY commands

I ) '51C RETUR1

4540 A f cquisition *

S~5CJ '
4560
4570 ! This, routine will TOGGLE the ACQUISITION FLAG

, 4580 ! between ON/OFF/AUTO, and also set tp the correct command
4 590 ! to be sent to the tracker interface. 0 is OFF, 1 is ON,
14600 2 is AUTO.

4 62 0 Acqu sition:
14630 DISABLE Disable all interrupts from ON KEY commands
4614 Acquflag=1-Acqu flag ! Change the acquistiion flag
4650 GOSUB Checkacqu Display the NEW condition4660 GIU hc~cu
4660 ! Set tp send message
14670 and command for Acquisition
4 680
l 690 IF cau_flag=0 THEN
S470 U BEEP
"710 INPUT "Please input Acquisition type: O=OFF, 1=FULL FOV,2=FULL EDGE, 3=
VSC: EDGE" Hcqutype
4720 IF Acqutype>-1 AND Acqu_type<4 THEN Send acqu,

" " " . " . . .. .. .I " " " " " " ' i" I " I i " " " " " I: "" ' " " : : " 1



i- 4720 BEEF'

4740 DISP "INVALID acquisition type ",Acqu type:" press <CONT> to try
**againr"

-750 PAUSE
L760 GOTO 4710
4770 END IF

i 4780 Sendacqa:
-4 790 Send msg$="Acqaisition "&Auto-disp-flag$&" Command"

4800 Inter-face=204
ISI1 GOSUB Cmdinterface jatput command to interface
4'20 ENABLE ! Enable all interrupts for ON KEY commands ,
4 00 RETURN
4840

": 4o Ta e_data *

70 '

4E"90 ' This routine will TOGGLE the DATA TAKING FLAG,
4900 ' between ON/OFF, no command is sent to the interface
4911 '0 bat some variables associated with the process
4920 ' mast be set.

• 940 Takedata:
o DISABLE Disable all interrupts from ON KEY commands

4960 Tak _data_flag=1-Takdata_flag ' Toggle the data taking flag
W97' GOSUB Checkdata ! Display the NEW condition
49c0 ! If we aren't taking data then DONE

q990 F Taydata flag=O THEN Takedataend
5000 Datacount=O ! Else re-set the data set counter

! ax aunf iles=Nfiles+Maxfiles ! Increment the max number of files
5020. IF NTfiles<=Maxnuffiles THEN ! If we haven't exceeded our limitI 90-2!0 PRINTER IS 1,
540 IF Nfiles=0 THEN ' If we haven't input a starting file t5050 BEEF'
5060 DISP

070 INPUT "Please input initial data file # >",Nfiles

* -090 IF Nfiles>=O AND Nfiles<=99 THEN ! Check input for validity
5 O0 Max_num_f iles=Max_files+Nfiles
- 0 F L -

)20 BEEP
120 DISF

5140 DISP "INVALID file # ";Nfiles:", press <CONT> to try again!"
5 J5 PAUSE

DISP
00 10 5070 ' Input file number again...

END I F
5 90 END IF

J'UG lakedataend:
S.:i '2 Write residual data to the file
L2 IF Datacoant>0 THEN GOSUB Writedata

--.240 ENABLE ' Enanle all interrupts for the ON KEY commands
Z74250 C RETURN,

5 $16 '2 Menu2 Options *

50 '

%00"

I 521(1. '2. : :. : ._ .- > . -.- :: :: --_ : : : : .-_ : .-.. _ _



b5 2~0 ! * Traci,_ t *

_) .'0 !
0 'This routie will set up variables for the

1360 ! COMMANDED TO TRACK POSITION, it will use the
3 70! CURRENT STAR #, X POSITION, Y POSITION for
5180 ! information sent to the tracker interface.
7_390
5t0 0 Track _it:

5410 DISABLE ! Disable all interrupts from ON KEY commands
5420 Interface=84 ! Set up commanded to track position command
-1oO ! and send message
5440 Send_msg$="Track at X. Y Command"
J 450 GOSUEB Cmd_interface Output Track command
5460

4 70 iterface=Ctble(Curr star) ! Set up star #
5480 Send-msg$="Star #"&VAL$(Currstar) ! and send message
5490 GOSUB Cmdinterface ! Output star # to track to interface
5500
.S0 Inter_face=X_posn ! Set up the X position

0 rU), ! and send message
0,1 Sendmsg$="X Position [ "&VAL$ (X posn) &" ]

S540 GOSUB Cmd_interface ! Output X position to interface
5 0 GOSUB Cd_ interface ! (must output this puppy twice...

I70 !nterface=Y-posn ! Set up the Y position
85c G and send message
. Send_msg$="Y Position ["&VAL$(Yposn)&")"

5600 GOSUB Cmdinterface ! Output Y position to interface
El 0 GOSUB Cmd interface ! (must output this puppy twice)

'- -')f

E,.0,O ENABLE ETnable all interrupts for ON KEY commands wr,-
5R'0 RETURN
5650 !

5670 ! Drop criteria

5690 '-'

5jG ! This routine will query the user for the DROP
5710 ! CRITERIA which is currently defines as the number of times
57 20 ! the tracker will try and track the star before it is dropped,
5730 it will also set up the correct command to be sent to
574G ! the tracker interface.

7FU0 Drop_criteria:
70' DISABLE ! Disable all interrupts from ON KEY commands
78C DIS P ! Clear the display line

S790 BEEP
(,00 INPUT "Please input the new drop criteria > Num _times

o0 IF Num times>O AND Num times<=15 THEN End-criteria
5,,..0 BEEP

8.:10 )IS P "INVALID drop criteria "'Nm_times;", press <CONT> to try again!"
5840 PAUSE
)S50 GOTO Dropcriteria Let the user try again...
5860 End cri ter la: .
:5270 -)ena_msg$="Drop Criteria Command" ! Set up send message
b8180 Inter face=44 ! and Drop criteria command

8f90 GOSUB Cmd interface ! Output command to interface
5900
59'0 Set up send message



--

,5920 Interface=Ctble(Nu,_times) ! and drop criteria data
Send_msg$"Drop Criteria Data ["&VAL$(Num_ti mes)&"

5940

.--50 GOSUB CmdOinteruace Output command to interface
5960 ENABLE , Enable all interrupts for ON KEY commands
-,q70 RETURN9 8 L)

6000 ! * Set_X *

6020
030 ! This routine will query the user for the new X

-040 ' POSITION.

0 60 Set _x
:u70 DISP ! Clear the display line
0_-, 0G BEE IP
-,030 INPUT "Please input the new X position",Xposn

o;100 ! Check input for validity
-1110 IF Xposn>-1 AND Xposn<257 THEN Endset_x
.- 0 BEEP
130 DISP "INVALID X position ";X-posn;" press <CONT> to try again!"

T40 PAUSE
50 GOTO Set_ x Let the user try again

6 0 Encset_x:
. -70 RETURN

S18[ 0

90
" ,200 ! SetY *Y

t).22 0

'0 ! This. routine will query the user for the new Y
.240 POSITION.

6. G2 0 Set-.--

7' 0 DISP , Clear the display line
0 BEEP.,9O INPUT "Please input the new Y position".Y posn
eU ! Check input for validity
U1 IF Yposn>-i AND Yposn<257 THEN'End_set_y

'20 BEEP, DISP INVLID Y position -;Yposn;' press <CONT> to try again!"

;340 PAUSE
' 0 GOTO Sety Let the user try again
1__,,0 End set y:

70 RETURN
E, 3,0 l, !

6400 * Setstar *
- -,1 1

1420
4- , 0 This routine will query the user for the NEW

STAR NUMBER.

,60 Setstar:!
z4 7.0O DISP , Clear the display line

* 0 BEEP
1 9, I'0 'NPUT "Please input the new star number" ,C rr star

o500 ! Check input for validity
i £510 IF Currstar>U AND Currstar<4 THEN Endsetstar

i "2-1



. 5,2 ! BEEP
5 1SFP "INVALID star number :Curr star; press <CONT> to try again!"
540 PAUSE

U G 0TO Set _star ! Let them try again...
e560 End set star:570 WETLIRN.

9 70 !Z UW

b0 ! 0 Get_status *

-630 This routine will output the GET STATUS
6640 ! command to the interface, and will then

I D,50 ! check the each of the individual condition
6660 ! flags that will be recieved from the interface.
E 70

6,'U Get status:
E 9 0 LIfSABLE Disable all interrupts from ON KEY commands
7 0 Set uip the send message

, ri tter_face=210 and Get status command
0 end-msg$="Get Status Command"

,7 4U GUSUB Cad_Ointerface Otput command to the interface
--,,_0 LestflagO THEN ! If we ARE using the interface box then...
_760 Ctri=INAND(1.Ctrl)

770 CONTROL 2,.2;Ctrl ! Get the status data from the interface
_ WAIT .1

-790 ENTER 12 USING "3(#,W)":Statusl Status2,StatLLs3
' ENTER 12 USING "S(.W)";Status4,Status5.Status6

68 10 ENTER 12 USING '(wW)":Status7.Status8,Status9
bL.- IF (Statusl=Status4) AND (Status4=Status7) THEN ! Make sure they are ofS IF STATUS1=O THEN 6900

8 30 IF Statusl(O THEN Status1=65536+Statusl
S4-0 ! StatusI=Statussl/256 ! Convert these values to decimal

50 CONTROL 1:22. 14
. 60 PRINT USING "#,1OA,K"'" Status- ":Statusl
6870 PAUSE
-o'-0 Starl_flag=BIT(Statusl,15)
n u9 Star2_flag=BIT(Statusl,14) ! Now change flags according
6300 Star3_fiag=BIT(Statusl ,13) ! to the actual conditions
-6-910 -:.racklflag=IT(Statusl,12) ! of the tracker...
S920 Trackkf lag=BIT(Statusl ,11)
-0 T rack3 flag=BIT(Statusl,10)

.,94 0  Pt1=IT(Status1,9)
6<50 F't2=E:I71(-tatusl 8)

*. 0iR cu._flag=Ptl+Pt2
C,_7 0 Self testflag=BIT(Statusl,7)

6980 Ptl=BIT(Statusl .4)
6990 Pt2=BIT(Statusl .3)
7000 Pt=BIT(Statusl .2)
7010 Pt4-BIT(Statusl ,1)
7020 Nur,_t imes=(Pt1*8)+(Pt24)+(Pt3*2)+Pt1
7030 END IF
7040 END IF
7050 ENABLE ' Enable all interrupts for the ON KEY commands
7060 RETURN
7070
7030 ! ac[- 7190 ! . .* * * ** * * * * *
7 ' 00 ! * Crnd_ inter face *



1 0 !
7 L)U

0 1This routine will output a specific command
S71/40 1 stored in variable INTERFACE, to the interface box.

150 ! while it is "waiting" for the acknowledge signal
7i6O it will concurrently collect data from the tracker.

1 7:0 Cnid_ interface:!
71,190 Menu_flag=3
S 200 Ctrl=2 Set dir=OUT CTL11
720.,_ CONTROL 12.2;Ctrl ! Command ready CTLO=1
,:-0 WAIT .1 Wait for uP to recover from reset
,2,0 Ctrl=BINIOR(1,Ctrl) ' CTLO pulsed down, set low when inr normal operation

P 7240 CONTROL 12,2:Ctrl
7 DI " '

C) D Sendirg ;Sendmsg$:" to tracker.
7270 ! DISP "Sending ".Send msg$;" to tracker.. .PRESS STEP. CONTETC"
7230 ! PAUSE
i"190 IF Testflag=1 THEN
7 0 0 WAIT .5
- 7, 0 DISP
7IL RETURN

0 END IF
7,;40 OUTPUT 12 USING "#,B":Inter face ! Output command to interface

> 735U Timeout=(TIMEDATE) MOD 864O0 ! Must wait for 7 seconds for
6 0 1 ime_out=Time_oLit+7 ! interface, collect data while

3:70 Timeoutl=Timeout+1 MOD 60 ! waiting...
,'3o0 Timeflag=O ! It isn't time yet...

''9 0 Do it again:
T400 Time_yet=TIMEDATE MOD 86400 ! Check current time

7/410 IF (Time_out>Timeoutl) THEN
4L0 IF (Time_yet>Time_out) OR (Timeyet<Timeout1) THEN Timejflag=1
7 7430 ELSE
7/440 IF (Timeyet>Timeout) AND (Timeyet<Time_outl) THEN Timeflag-1
7/%:- END IF

64 0 Check_ tracker:
7/470 DISP "Time-yet";Time yet;" Timeout ";Time out:" Timeouti ";Tia, e_out'l:"
Time_Tlag":Time flag ' FOR DEBUGGING PURPOSES

7z4 20 WA T I .0
-490 STATUS 12,5:Tkr_status
7500 TI r_command=BINAND(Tkr_status,3)+10
7510 SELECT Tkr_command
-5 0 CASE 10

7530 GOSUB Get data
-5/40 Ctrl=BINAND(2.Ctrl)
5 0 CONTROL 12.2;Ctrl

75 : G Ctrl=BINIOR(1,Ctrl)
7-,70 CONTROL 12,2;Ctrl
7 58o0 GOSUB Transerror
, 530 Cr-SE 11
760O GOSUB Transerror
7610 CASE 1 2'
7620 GOSUB Get data
730 LND SELECT
76,/40 IF Time_flag=2 THEN
" 7650 DISP
7660 RETURN
7S70 END IF
7680 IF Timeflag=0 THEN GOTO Doit again ! Not time yet.../690 IF Timeflag=1 THEN Time flag=2 Check status one more time ...

:: ' . ..:" :: , .. . - :, - - . . . .. , _ , . - ,



I .- r .
p  -.. -r.. v , . .- .W. . : , - .- .- -",:. - -' - , .- -- -- . - -.. i

~ ~770 GiOTO Check_tracker
77! 0 !

7730 ! Getdata *'!740 ' * * * ** * ** ** * ?

7750
7 70 ! This routine will RECIEVE and DISPLAY
7770 ! STAR DATA from the interface box.
7780
7790 Get data:
700 D)IS(ABLE 1 Disable all interrupts from the ON KEY commands
7i0 IF Testflag=O THEN ! If we ARE using the interface box then...
7,;_. Ctrl=BINAND(l,Ctrl) ! Get star data from the tracker --

730 CONTROL 12,2:Ctri
C; 40 ENTER 12 USING "3(#,W)":Starl _x,Starly,Starl _m
7o50 ENTER 12 USING "3(#,W)";Star2 x,Star2_ y Star2_m
7%0 ENTER 12 USING "3(#,W)":Star3_xStar3-y,Star3_m

7 , Now check these rumbers for negative values
7 C 0
7900 IF Star _x<0 THEN Starlx=65536+Starl_x
79!0 IF Starl_y<O THEN Star1_y=65536+Starly

L.0 iF Starl_m<0 THEN Star _m=65536 Star1_m
7930 IF Star2_x<O THEN Star2_x=65536+Star2_x-, 4 0 ! TH N-

"95C1 IF Star2y<0 THEN Star2_y=65536+Star2_y
7950 IF Star2_m<O THEN Star2_m=65536+Star2_m

1960 iF Star3_x<O THEN Star_x65536+Star3_x
7970 IF Star3_y<O THEN Star3_y=65536+Star3_y

980 IF Star3_m<0 THEN StarS_m=65536+Star3_m
79,30
-:0O0 "tar1_x=Starl_x/256 . Convert these Yalues to decimal
:30 Star 1 _y=Star I _y/256

1)20 tari _m=Starl _m/256
0 30 Star2 x=Star2_x/256o040 'D t ar2-_y =- r 2 y/5•LtO tr -otar2_y/256

8050 Star2 m=Star2_m/256
-;060 Star:' xStar3_x/256

0 7 Star3_y=Star3_y/ 2 56
.. 080 2tar _m=Star3_m/256
(90 ELS E
: 100 Starl x=li+Data count ! NOT using interface so set up some
:,10 Starl y=12+Datacount ! bogus numbers for star values

*,20 Star' _m=13+Data_count
1130 S' tar 2_x=14+Dat a_coun t
:140 Star2 y=15+Data_count
-"150 Star 2_m=16+Data_count

,16 0 'tarS: x=17+Datacount
170 Star3 y=18+Data count

,:, 180 S tar3_m=19+Datacount -

L;90 END IF
D20( Calculate time variables

-0 to be written to the data file
L20 Datat 3600*Hour +60*Mi nute+Secon,- T IMEDATE) +ABS(Datat)

,-31,'' Data_time=(TIMEDATE+Datat) MOD 86400
'. 1 40 Data_ time=INT(Data_time*100)/100

Hour=Datatime DIV 3600
C':260 Minute=Datatime MOD 3600 DIV 60
E:770 Second=Datatime MOD 60
,:2-;80 CONTROL 1:1.10 ! Display the update flag
3290 PRINT USING "#,IA";Datatoggle$

:'::::'--" : ~~~~~~... ...:.....,: ............... ... -" "": :



OU F)ata._toggle$=CHR$(19-NUM(Datatoggle$))

:, ! Display the star values being recieved
oo0 CONTROL 1:'22.14 ! from the tracker...

:240 PRINT USING "#,4A,4D.4D"" X=";Starl_x
0350 PRINT USING "#,4A,4D.4D",' Y=":Starl_y
* £0 PRINT USING ".4A,4D.4D";" M=":Starl _mi-
P370 CONTROL 1:22,15

.,, PRINT USING "#,4A,4D.4D;" X=";Star2_x
8290 PRINT USING "#.4A,4D.4D";" Y=";Star2_y

4 UO PRINT USING "#,4A,LD.4D"," M=";Star2_m
U CONTROL 1;22,16

420 PRINT USING "#,4A,4D.4D";" X=";Star3_x
430 PRINT USING "#.4A,4D.4D";" Y=";Star3_y
!440 PRINT USING "s,4A,4D.4D":" M=":Star3_m

C 5 0C
L4.60 IF Tak _data_flag=O THEN Endgetdata ! If NOT taking data then DONE
'470 Datacount=Datacount+l I ELSE.
,_;_4,, IF Datacount<=Maxdat THEN
:490 Stardata(Data_count,1)=Starl x Load star data into array
, Star data(Data_count,2)=Starly for writing data to file...

,51,0 Stardata(Data_count2,3)=Star _y
8520 Stardata(Datacount,3)=Star2_x
'1530 Star data(Data count.5)=Star2 y

40 Stardata(Data_countG)=Star2_y
5:.,/0 Stardata(Data_count,7)=Star3_x

Stardata(Datacount7S)=Star3_
70 Stardata(Datacount,9)=Star3_n.

.5.. Stardata(Datacount.10)=Hour
-,590 Stardata(Datacount,11)=Minute
- bO0 Star data(Datacount,12)=Second
:,0 CONTROL 1;48,9

I20 IF Datacount>O THEN PRINT Datacount ! Display data count
c630 IF Datacount=O THEN PRINT ... ! Else clear count area
,40 END IF
8h50 END IF
.:;660 IF Datacount=Maxdat THEN GOSUB Writedata ! If array is full
bT . then write it out
- 0 Erd -get-data:

90 ENABLE ! Enable all interrupts for the ON KEY commands
-I0 RETURN
,- 10 '

7 20
8730 * Writedata *

'50
'i7E,0 1 This routine will write data to the output file.
c770

D 0 Wrlte_ data:
-:790 CO1N ERROR GOTO Errortst ! Trap errors that occur when writing data
,800 NumberS=VL$ (Nf iles)
o,_,0 FilestringS[6=NLumber$[1] ! Create a file name to be used
'00 DISP ! Clear display line

I Let the user know what file we are using
-840 DISP "Writing data to >";File_string$
:,:,50 ! Designate the right disk drive for data
0 MASS STORAGE IS ":HP8290, 700,1"
-.r;70 CREATE DDAT File string$,Max _dat ! Open the data file
ro,0 ASSIGN @Path_1 TO File string$

90 OUTPUT i)Path_1 Star data(-) Write oata to the file

-,:



8!900 ASSIGN @PathI TO ! Close the data file
:910 Nfiles=Nfiles+1 ! Increment file name variable
C']'92 DatacountzO ! Initialize data set counter for another round .

930 OFF ERROR
_-940 DISP Clear the display line
90 Q-5 RETURN

' o970 
101(, 9 Error_ tst *

90 0 0 '

U0 ' This routine will trap any error s encountered
9020 ' in the data taking process.I 30 ' -

• (404O Error _tst:
9 0 5 BEEF' ' Beep 'em
060,OFF ERROR
" 070 IF ERRN=54 THEN ' Du plicate iile name error cooe
9000 DISP
9.-:090 DISP "This file already exists, press <CONT> to try again!"
1- 00 PAUSE
1 0 DISP

_C INPUT "Please input initial file # >",Nfiles ! try again...
'- ! Check input for validity
40 IF Nf-les>0 AND Nfiles<99 THEN

9 !50 Max_num _files=Max_files+Nfiles
GOTO Writedata ! Input was OK. now write the data

9 "i 70 END IF
-'30 E LSE
.190 IF ERRN=GF4 THEN ! Mass storage overflow error code
9 200 DISP

DISP "The data disc is full, Please exchange it with a new one...
9 -22 0 WAIT .5

O -'0 DIS "Press <CONT> after replacing the disc to continue!"
3 ' i 0 PAUSE
" '950 DISP
3.RL] GOTO Writedata ! Hopefully the data disc was replaced correctly
S270 ELSE
'1 80 IF ERRN=80 THEN ' Disc NOT changed or not IN right drive ...

0- DISF
0 10 DISF "There is not a correct disc in the right disk drive...

3 !0 WAIT .5
o DISP "Press <CONT> after placing disc in the right hand drive"

33 3.0 PAUSE
., 4 0 DISF
j. GOTO Write data

- , EO ELSE " -

1-.; 7 C, There was a different error, must look up and correct
9380 ! the problem before continuing...
3 90 DISP
400 DISP "Unexpected error (";ERRN;") press <CONT> after correcting pr

obiem"
94 10 PAUSE
3 20 DISP
420 EN D IF
9 440 END IF "
3450 END IF

9460 RETURN
)470 9

_480 '



90 Transerror -

95i 0 ! "

20 ! Tris routine will display a message, and beep at you
f30 if there was a transmit error. By using the Menu _lag

_JlU t to determine where the error came from. a message wiii
9550 1 oe displayed.
.60

7 0 Trans error
-580 IF Menuflag=0 THEN Errmsg$="
90 iF Menu flag=1 THEN ErrmsgS=" Menul Xmit Error

:1600 IF Menu_flag=2 THEN Errmsg$ -" Menu2 Xmit Error
9,10 IF Menuflag=3 THEN Err_msg$ =" Command Interface Xmit Error"
a )0 DISP
-j0 JISF' rr _msg ' Let the user know where the error came from..

t4 , 14 (1
9E.50 (trl=E;INAND(2,Ctrl)
91 960 CONTRO_ 12.2:Ctrl
-670 Ctrl=EINIOR(1 ,Ctrl)

.M0 CONTROL 1 -"Ctrl
9h,0 Freql 4000
-700 Freq2=1000
7 10 Ernmber--
( 2C' E:t ine= 2
7W_ J4req=(Freq2-Freql)/Bnumber-1

40 FOR F=1 TO Bnumber-1
_750 E; req=Freq1 +(Df req*F)
- 7 KEEP Bfreq.Btime Beep em .

70 7;tme=Btime-5
' 3'0 N E X R7, , N

90 DISP
9800 RETURN

. _So , * Set _up table

_i'_;,(i ' This routine ,,ill set up values for
J,:,70 ' a command table.

0 uu ttab le :
C90l] Cl tble(1)22i4 w Self test ON/OFF

L4lr4 Ctbie(2)=152 ! Disable current star
q'?L Ctble(3)=120 ! Enable current star

0 !e(L)=S4 ' Track current star @ X, Y
94L C-tie(5)=180 Adaptive Rate ON/OFF
_5 ) tb1e(6)=204 ! Acquistion ON/OFF/AUTO
9 6gE, Ctble(7)=44 ! Set drop star criteria

J11_,70 Ctble(8)=210 ! Get Tracker status
9980 Ctble(9)=50 ! UNDEFINED as of yet

90 2_tble(10 ) =7 4 !UNDEFINED as of yet
0000 Ctble( i )=172 ! UNDEFINED as of yet
0010 Ct0le(!2)136 ! UNDEFINED as of yet
1020 Ctble(1:)=102 ' UNDEFINED as of yet
00 )Ctbe ( 14)=30 UNDEFINED as of yet
110410 Ctble(15)=254 ! UNDEFINED as of yet
HO50 RETIJRNi UOb

u070
100E0 Noop *



C1 00
01'0 ! This routine will be used as a no operation type
0120 ! subroutine, if the user inputs an invalid option, they
0120 will kicked into here, and be advised of the input error.
0,40

I > (50 No op:!
01 60 BEEP
(170 Err msg$="
:0180 IF Menuflag=1 THEN Err_msg$="from Menu #1 "
.0190 IF Menuflag=2 THEN Errmsg$="from Menu #2 "
020 0 DISP

1 D0"' "INVALID COMMAND ENTRY...'
0.220 WAIT .5
0 220 [)"iSF Err msg$
0240 WAIT .5
0250 DISF'
'0260 RETURN
3270

0290 ! Shutdown
1-)l 0 t* ** * * * * * * * * *

320 ! This is the routine which allows the user
",0-) to EXIT from the programu,

3250 Shutdown:
0360 2FF KEY
:370 PRINTER IS I

-180 OUTPLIT 2:Clear$
0390 PRINT
"0400 PRINT "PROGRAM TERMINATED..."
0410 END

J
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cur-sor. at 1,7,r CcuPsor at 1loc
of star. # 1 04: Star #1

erjabIlld enabiled
F'P i ri t .... Print "I'

S__ ..... __-,._. . . . .
:Te-rwmial ClUt-pUt: :Termfirnal Ouitpi't:S 4----------4----------/ ------ 4----------/

4------------------N!i---------

--------------------

!Posijtion the
U1 culrsor at irc

J o star #2
disabled

-----__------

:Term ir, al Ijuput

-------- 4----------/

r
4------------------

case 0/ SELECT \ ca.se
+4......--" S te rK 9 =1 as----------

', \ /

I 4-------------------4

--------- 4------------ 4-------------------

Frint " 2 " * .Print "

Ter iria 1 :.-ItPUt : Terinai r 1 I:It~lUt.

Sv +4 / 4 /

vv FPa.e 12"



-------------------- +-------------------

Pus it i -Ar, the Pos it.i r, the
c ,irsr. at t I .c r,.,r at I o
o: star #2 of star- #Z-'
enabled enale edS Prrt .. ". Print "21"

T-rmj al itPut Ter.rriira I Out put
--------- +----------/ ------ +----------/

+--------------- -----------------+

3 7~~-------------------

-'osji, ion the
cr)sor at I .r

of star. #
disktbled

-Terminal Citput
------- 4-----------

+-------4-----------~/
:. Case O/ SELEfIT case I

..... : Sta r:- 'f I acR

4-------------------+

--------------------4- 4--------+------------

Prirt ", ' Pji1  ' " ,

Termi ria CILitPUt : (Temirial I. Fittut :

-----------------/ ------- ----------/

4--------------4 --------------

F'c s i t i o, the Pcsiticr, the
cirsor a t 10c ciurscor at 1cc

c star. #3 'of star ~
erab led tenIabled
Pr.i rt ".". 'PrJrt "3"

', I=
------ --------- ---- -----------

+---------- -+ ------------+

* RFTLIRN
+--------------------

Fa se I-



4------ +-

i:HEC:K-AFIAPT

Check anid
displa-y the
adaptive rate
status

4- - - 4----- --

------ ----

* uir'snr at 1Ic
'7*- adaptive

rate fI as

Terminal Output:

------ 4----

------------

case 0/ EELECT \case I
+-------K -d~ ate :---

I +--------------------4

4----------------------- ----------------------

I Sp- :1 aq$ Eli SP.4:1 as$

U 4------------------------- 4--------4--------------

4---------------------- ------------ +-

4---------- -- - -- -- -- - - --

Pr i rt

-------------------- /

---------------------.

4----------------------4

Fase 14



:HE-:krIT4

I C I-,,-.-.e,-: k a rd

Sdji FPlav the
status of the
data taking
flasq

f I c--------- +-------------

Pc. it i or, the
- O1 r, at Ic.c

c take data
flas

-------- +------------
T c-r- ,i r, a 1 OLIt PLIt

--------------------

cafse 0/ SELECT \ case 1
+---------: Taklfdataflag > ------ +

* ----------------------

-------- +------------- ----------------------

S, -i P 4: 1 a $r I
I I--IIf4f Ia Q $ On-~flagS

+------ ----------- --- --------------

+-------+------------- -------- +-------------

Pr. i t Pr. i r- t

+-- ---------------- ~------------- ------------

Ttrmjrial :ltl'l7P l" Term i r, a I l tputP~

----- +-------------------------
. . . . .- - .- : - . . . . . . . . . . . . ..-

* RETLIRN
+----------------------

.-1

"1

Fa.ge 15 .

A

Ye



4----------------------

& CHEt:. AC ,LI

Check arid
',ispla y the
s~tatujs of the

uacQuisitinr,

4------ --I Pr.sifir the
cursor at the
1 c,-atior f
fhe aCqulist-
i on fIl as

+-------+------------
:Te lt r ,m i l~lj Ou pltt.

+-------------------
case C SELECT \crse 1

+ .... " Acqu._4 l a_ > ......-+

+------ - ------------- +

-- -- -- +-- - ------------------ -- -- --

+---------------------- 4--------4-------------

S\I ,,p..lg

- I

S= 4- - - - -

4--------4------------- 4------------------------

I Eli sp_4: l a_92S[isP t a

OIFF 1 N1 ls~.fa?

--- = 0 - - -- - =

i "ANAL II "A.T" I

+-- --- -- ---- -+ -- -- --- -- + - --- -- -- --

4---------------------4

"o ~~~IF \No C, _le
A ql't- Pe - - - - - -

I \ I / &

----------------

4-------4-------------

l ji s 4_1 a q'7$ v

= I - -- - V

+-------------------
I v + P

I - I N

v::v vJ.P", e'e1 .16

\ /



elv v

N .:-_ . . . .... . . . •-

I;: \No.
"" ; '.e = 2 >--K -+ -V

!Yes
-- - 4- -- ---

j fEli p_ laq,2$
I- -=

"FULL EDGE" v

+ 4 - +.

'----- 4---

IF \Nc. V
•" c, u t-pe = :- -

\ Y /

+ I -,P 4 - '-V

"VEC EDGE" !

-- - - - - -4 -< .........
. 4 ---- -4-

i ~~:Dt.sp_.flap.q,.
Dj..S_4:la-2$

!Terminagl Output?
4-------.------------

4------+-------------

RETURN I
4----------------------

4----------------------

SEL F- TEST

1 Toggle the
self test flag!
and set up the!
variables to
be Sent tn the:
interface bn>x

------- 4-------------

4----------4--------------------

13 ( DISABLE Jrter-rupts
( tr-,m so t k..s

+----------4--------------------

v Page 17



S- - --- +

(A= 1-
S -.eIf.._tes. . _f lag=

* I3OSUJE
ibhk_ .sel1 Ktst
S (PAGE 11

----------
Irter-_.fa,-e= 224!

4--------------------
I Serd _u,S.e$
* - I

!".el4: Test Crd':
4--------+------------

4------4-------------4
CiCISLIB

1 I.:ffd_ j ter'face

(PAGE :'-)
------- ---------- 4-

4---------- -4-----------------4

ENAit..E interrupts
from s 4 :t keys v

4---------- -4-----------------4

4------- 4----------

I RETURN i
1 -----------------

-------------------- 4

STAR-'ITSABLE

Disable the
SLrren t star
and change the:

star. Elag to

status
4---------------

4------------4----------------+

SDT'=AFLE iriterruupts
4-Cgif Softkes

------------- 4----------------+

v Pag e tS
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V

-- --- + - - 4-

+ .. ..c Cur-r'star = 1 >
\ /

+Y-4----

S+ Ye:

:Starl_>1a9=0* +---------------

+-----------------------

- - + - 44-

Nn / IF
-------- " Curr-star. = 2 >

.\ /..

* +--------4-----------

Yes
* +--------------------

'.-;tar2_:le = 0 
--------------------

~i
+------------------->

+------------------

No! IF
I::ir._rS = a. r\ / i

* I---------+------------

Yes
+-------------------

S Ster3_#laq =0

U I 4~~----------------------

4------------------'

4------------------

* GOSIB
ChecL.s tars "

p (PAGE 1 1
4------------------

4--------4---------

:riter.face= 52
4------4------------

r +--~-------------------

* Se r, d-. ri..r s g S

:"Star- Disable"
------- ----------

4-------------------

* GO SIJB
Cmd-inter:ace

(PAGE :-. )
+-------------------

" v Fla sq. -?

..5



+---v

',Irter.._Fac:e =

C -tf1 e I:: j rr -_s tar
- ----

"Star. 1S £ertrn":$

4--

5: i OSt.B

Crrtd..irt ferface a
(AGE 3:

ENABLE jrterrijpt.
( :romq soft -es

4------------+---------------

4-------------------

* RETURN
4--------------------

4--------------------

STAR ENARLE

Enae I the

current star
arid char,.qe the
star :laq to
Show Such
status

4-------------------

4------------4---------------

['IS;ARIE jnterrputs
(ftromn' sn-t k eys. )

--- ------- -- - - - - - -- -

4------------------

No / IF
.... C::urr.star. = 1 >

\ /

4------------------
SYes.

4-------------------
!'.-, l.r.lag_ = 1

----- ------------

v v Pa 9 pf



NoF
"+- - 4 - +

4--..<" f~urr-..t~r = 2 "

\ /
I + I- +

!Star2-4=la, = 1 1

---------

-- -< Cur-r star = I-

.Star33 lag" = 1 : 
.

-----4-----

4-..............

L.4 4- 4-

* COSUB
- -. :" -' - -r -- - -'% - -

= 
- -

1'. ck..-s ta rs
(F'AiIF 1 ) i

4------------------

---------- 4------------

I - I

I -

4------------------

4------------------

Crd..IBrtefce

Wi , (PI:'3E 35:)

4------------------

4------4-------------+

h..:tb 1 e (Cur-rP. .ar 4
4-------------------

=

U 4---------4-----------4-
S "Sta r. W"

v Pa e 21



. 4-- ---- --

(PAOiE :18
--- --- ----

--- -- ---- -------
( EN4F4LE iterritS

--- -----

1. REJRN
---------

Pas;e2

UF



------------

ADAPT-RATE

:Togqle the ada-I

. tjve rate la.q
arid set up the
:var.iables to
:te sent to the
i nter.fa ce br--

--------------------U

----------- +----------------

( DISABLE int4r'rupts
( from, soft ke-,s

+----------+----------------

+-------- ---------

:Adawt-rate-flasq
: = 1 -

Adapt-rate_ las!
+-------------------

9~~ +---------------------

i GOSIJB
Cr:ckeadapt

(PA3E 14)
+-------------------

S 4--~-------------------
Trtert-.face= 10

4-------------------

4-------------------

I-m

pF !"Adaptive Rate":
4-------------------

4-------------------

* GO SURJ
Crmd-ter- fr.ace

F- (PAG3E 3$8)
--------------------

-------- ---------------

ENABLE interrupts
f rcrr. sr,t I-ev. ys

+-------------------

S RFTI.IRN
4----------------------

page2:k.]
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- - -- - -- - ---

AILIJ!;I TITCIN

:Troggle the ac-

:arnd set lip the
!varjables to
:be sent to the4
!jnterf;acc hog,

( fISAE'LE inter-rupts )
4:rflmr sr,4t trevs

- 4- ---- - -

-- - -- - - ---- 4

I - -- - -- - -

* -- - - -- -

4c~-4 -4as=

Check..athe

---- ~..-l-- ----- - - -

4------------4------

ternll I rvPL

Usler1,, input

* I ~t"Peas n

* 1 1-FUttLL FC'V. 1
* I 2-FULL. EDGE. 1

:3-VEC EDGE:>

* Ree d Acqu..tyi--!
-- 4-------------

vv Pa sq2e



/ IF \Yes t
(-1 < AcqJ.t'yPe C 4.------::,

* /

Nn

* Beep the v
terminal be 1

Termjral Output!
S-----------------

* riispI a,- )
"INVALID ty-epe

S:prss <L:INT
to tr asairn"

ITermi r, al CFijltt v

4--------------------

+------------------------

I .-------------------- +

4-------------------

4-------------------

ITnter-f4ace= 204:
4-------------------

K 4--------4------------

I - -

'A cmqI fi S t , nr
4-------4------------

-------- 4------------

Cfrlr-irterfac0

* (PAGE 3rS)
4-------4------------

4----------4-----------------

ENABLE jnterr-PtS
( - rn s*c.*t k: ,s

4-----------4----------------

4--------------------

* RETURN

---

Pag9e 2",
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-. -~ - -"r. ---- - -... ...

T- ITAkEr T

Tc_.91e the :"

take data
Ela9, and set
tip variables
as ss,,c iatt. d

with the cur-r-
erft StataSij

4- ------------ - -+

- -- - -- -- - - -- -- -

DISABLE jr,te4rrijpt.)
S:rorh sc',4t ke .s

Tek.dta-flaq

I-Takdata.,F Iasi

(PAGE 15) i

IIF \ Yes
_f~q= 0~ > +----

+------------------

No
----------------- +

:iata_ count = 0

--------------------

---------------------

I - I I. .

!N4 les+Ma-fij1 es
4--------------------

4------------------

I \ No v
NfilesC-=Ma-,_file -.... :

----------------
Yes

4-------------------

Printer is 1
4-------------------

vv Page 2- -



STF \ No
C Ni1les = 0

\e /

14 tes

Beep the '

terminal bell v

Terminal Output!

Clear the
di splwa'-- line

:Terrnal Ci-ttut v

-------------

* /----------------
* LUser Inoput*I lI I r0 nI

* "Please input
initial data

* file # > *

read Nliles
I 4------------------

* 4-----------------

/ IF \Yes v
" C) Ni les > 9 -. ..
\ /

I 4-----------------

No
------------------

Beep the
* terrr nal bhel l

I ----------- *

* :Terminal Output!

+--------+---------

Djsplgy I

' " INvALIr, file
#, try aqa

i 
"

:Terjr,al I uVp.,t I
* 4----------------

PIiv~ae 2

_ _



- ---------- ----

*Cl-ear displav,

II I i

* Te-rrniral OutPL't:--------
* +-- -- -+ --- /

+- -- - - - - - - - -

* <--- -- -1 -

/ IF \No'

r--acr--nt------ - ----

Yes
+- - -- - -+-- V

CICS LI F
Write ..data

( P A'I3E )2

S+------ +- - -- -

( DISABL.E jn-te ru~pts)
( #rorr, sc'#:t keys

I RETURN

p +--------------------------

+----------------------

I TRACk-I T

Se t u P va rs
u.sed for the
cirrarded to,
track Positie-rH

+-------+-------------

+------------+------------------

Cr'S;E'LE jinterrpts
C r- f rr So4t k.e-,.S

------------- +------------------

4-----------------------

Inter-face- 54A
+-------+-------------

v P



-------------

d Crrs sa$

"Tra~k @X-Y

+'m - 4jntc - +

Cnfnter4%cea

- - - -

:Tre.Aace

LA +-----------+-------------

-+ - - - -+

Irtert.-face=X. pcsr

"X Position"

+ r- - + r, +c .4:a

(P4C4E 33:)

Crdirter4ace
(PAGE:6'

I+ ,t-c - + -eY p F +r

v Pag9e 2



* .:-;- e- r, d_~ n~_ -

V
- -- +- -

-

"Y Potjjon"
----~~--- 4----

--+ --------
CiGJSLIB I-

Omit. di rterface '

I (PAGE -38)

+ ,- 4 - 4-

S GOS-IU -

', Omd- ir, teri4ace
( PAGE *'::S )

+-- ------

+ --- ----- +--

ENABLE interrupts
f r-. sof, soft keys

--------- +--------------

I RETIJRN
+----------------------

+-----------------+

SETSTAR

Q uery user for.:
rieul cuert
star.

+-------+-------------

------ -----------

Clear the

dis lay 1 ine
Beep terminal

:I I

/.......

I!eia Onutpt

"P ease i rI't

NEW star. # W",

' read C:Urr..s ta.r
4--------4--------------

v Page :3Q)

~ ~ -* -. * -



~v
* -------------------

/ IF \ Yes
j r r. _ Curr-star- K 4"::-

\ /

--------- +---

Nri
+-- - 4------+

1 Beep the
term i ral bel I I

Termiril Outpt
4------------------

* +--------------------

"INVALID star

nb r tr"

!Ter.mrral Clutput!
* +--------+----------/

+--------------------

V

SI .:.. ...... ..... +

+-------4------------

ENrESETSTAR

+------4------------

+-------------------

RETURN

+--------------------

SDROPCR I TER I A

Oiier-.- the tlser.
f,'r. the NEW
dr-o cr iteria

+------4------------

+------------4---------------

C DI'ABLE jrter'rjpts I
C from sof t key,.s

+------------4---------------

+------4------------

Clear the
iisPlav 1 lire

STe r. rr, i rl 1 O t ptt.

v F/Page :3t

.I



I- v
+ -- -- -+ +

seep the
ter i.r,al bel I

:Termir,al Iiujtpijt"

----------------------

I - -/

Iser I rput

I "Fleaie- inpuit
w the NEW drci

rriteria .. "

read Nurjmres

- -+ - - -

/ IF \ Yes
')::" Nur-tiTe <: ---- ---

+------------------

Nn'
-- ---+

* Beep the
I termir al hell

I I _--------------_
T err.i real Output v

I +--------+----------/

U I +~~----------------------

I "INvALI *7I VL
please try

aqae r,
I I----------______fl I Termi.nel Ciutput

* +--------+----------/

+--------------------

<---------------
+-------------------

END_ .:PTTERIA

+-------------------

Irter_-:-.-e= 44
4--------+------------

4--------------------
c-- . : ;e r d.r. .$

I =

S"rr.,Ip Criteria"!
--------------------

v Pa- e 32
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-- - - -- - - - - - - - - - - -
i3rQS.:LIB

Cmd .i rterf ace I

S (PAGE :18 :i

- - 4-... .. +'

:Trter._face =
:Ctb 1 e ( Nii t mes )
- + +

"Drop data"
+ - - -

* GOtSUiB
SCrrd.r, terace I

(PAGE 38)
4-4-- -- .--

ENABLE irterrpts )
Scr, s o ft k-e,- s

--- 4--

* RETURN 1

4--------------------

WFage :-:

in4



., . . . -. - . . ' . . .,, . .- . - - - - -- -.,- . . • , r °" . -- - -- -. - - - - ' .1.

Q ur-y User 4or

NEW X Positior

+ -4-4

Clear the
displa- line
Beep terminal

:Ter'rirl IJt
+ -+ -/

+---------------------

I /----------+------

* IJlser Input

"Pl,.ase i rwput
* !NEW X

P.ositior >

* I read X..p.sn

I / IP \ Yes

(..--1 X.Pcsr, < 257 ---------

S----------------

No

* Beep the
tcr-min1 bell 1

I I

ITer-mr, el Ciutput,4 + /

* fljsplayv
I -IY iT, X

I " 'I NVAI- T r X l

Positi onr, t r
I t~~c;,"Gi i r, lo

;Ter.ri rial I fpijt"

- -

EN--.;ET_X

+ - 4I--+

" RETLIRN
- - F'a-e 34



',='F T- Y

I'uc-ry- user. for:
NEW Y pos ti,.ra!

Clear the
display line

Beep terminal

+ /

Ternii r~ 1 uput

4-----------------

4----------------------

I /------------------
* User Inpuit

------------

* "Please irput

* NEW V
* pr.asjtjcsr,...'

* read Vposn
+-------------------

* -------------------

S / I\ Yes
< :-I e. Y_-pca.ri ,1 257 >-------
: \ /

a -------------------

* I No "
-----------------

* seep the
1 ter-mi nl b hell I

*------------

a !Terrrir,la1 Cutput:
- +----------

4-------------------
Displa.
"T NVAL. T D Y

!Te r'miria] iSiutpij
------------ a

---------4-----------------------

ENDSET_V a

4-------------------

4-------4------------
* RETURN

4-------------------- Page 35



+ ---

fET_ STATUS-

5 OutPLt Set
status crd ared
then set ;lags

by rec. status!
+ -- 4---- +

+ ---- 4----+--

l ( DIS BLE irterrupts
from sct:.t keys

+ ---- 4---- +--

- --------- --

Inter.-face= 2101-
+-- -- --- -

+ -- 4---- +

"et .Stat us"
4--- ----- --

+ -- 4---- +-
* flIJSLIB

-:d.d_interfare I .
(PAGE .- )

3 - -4

4------4-

/ IF \ No
" Test_4:1a. = 0 -.

S4- - -4-- +-! Yes

+--------- ----------------------- +

\Ctrl = PINAND(1. Ctrl)/
\ C:IiNTRII[ 12,?; C'.trl /

\ /

I WATT .I

4--------4--------------

-- +--------------

/ Get data from
jinte rface

.-;TATU!; I
-. 1. S2* ,T TI. I..

.;TATI.IS?

-------- +-------------

v v Faise .36I



v v

/ Giet data 4:rorn
irter4:ace.

V : STATUS6:
: :!-;,.T A T IIS , ]

/ 'et data 4rr,
inter4ace

':-.;T A TI IS7

STATt I!S?*

4-4-4

4- 4- +

IF \ N,,
< STATI JS1=STATIJ.4= >--------------

STATLIS7 /
4 - 4 -+

Yes
Ia4-------+-----+

IF \ yes

":;TATI 1 = C) "-......--.--
\ /

4------------------

! Nr v
-------------------
/ IF\N

STATLI.S C o :>--------

+------------------

SYes

+-- ------------ _L

SSTATIJS1 =
:55:36 + STATUS1 '

.-------------------- h
S4k

4-------------------

P i'r,t "Sta tJs

: = ", STATUSI

:Ter Tiril Ciutput :

4------------------

-----------------

:!:tartl1aq- = I7

I T ( S-;TATLIS I , 15) 1

--------------------

4-------------------

PI T (S-_TATLISl. 14~
+-------------va 3

v F'a.e ,



IF 
*

4------- --

:Stars3-flIas
RBI T(STATUSL I -

+ --- 4---- +

------- ---

Tractk2J4:1ag =

:E4IT(STATLIS 1.12):

* Track2..A:las
BIT(STAT~LSI. II)!

+ --- 4---- +-

-----------

Track3..-flag =
:EIUT(STATUS!:*t.- 10)!

- ---------------------- - - -- - - -

4----------+--

ENABLE in-terrupts
f- r- crr s rf t [qeN-

4------------4-------------------

4-----------------------

I RETURN
4----------------------

4----------------------4

1CMD-ANTERFACE

Noutpiut a spc-,-

i~ic ccmrrsrnrd
fr. interface

4--------4--------------

4--------4--------------

Menu-4l1ag = 3
----------------------------------------

+------4--------------

Ctrl = 2
p 4------------4--------------

4---------- ------------------------

C.ONTRO-L 1'2-,2; Otrl
WAIT .1

Ctrl=
BTNIiR(1.Ctrl1)

4-----------------------



17:CINTROIL 1*2,2:" CtrH

+ - - -4

SENE.MSG$,
to the

trackrer,

Ue- o I Oupu

+-----------------

-------.-----------

K Test-lag = C0 >---+

+------------------

,Yes
+-------+------------

C*lIea r thFe
djsp1ay line

Terminal OQutPUt:

-------- +----------/

+-------+------------

I RETt RN
4--------------------

4-------------------

+------------------

/ OIJTPIJT 12' LISENG\
K"#,B": Irter...ace

- ---- --- - --- /

-------------------

Time-o'jt

TIMEDATE
4--------+------------

4-------4-------------

Timre-sout + 7
4--------+------------



v

1 Timeu.,t + 1

!T i.- I a 0

ricATTh.A0IN

4--------4------------

---- --- -----

I Time .n et
."I =

TIMEnATE
4.------4------------

4------------------

I /

4------------------
:Yes

-------- ----------

Yes/IF TimeYet>
- .Time.out OR >

S \T ime_-y4;t'::'T ime -out I

* 4-------4-------------
No

.--------.----------
v Yes/IF Time-Yet> \No

+......-- Ti me out AND > .
* \Time_.yet<Time -nut I/

4.---------------------

*----------i

4.------4------------

3

4.-------4------------
+ HE........TRPCER

4.------4------------

4.------4------------

. WATT 1.0
4.------4------------

v+' Ps 40 -

p..
I CH~kTACKE I



V I..

+ - 4 -o +
\S-'TATU.S.'. 12.5;Tk.r.statij ./ '

\ -/

\ Iet trake.. /
stafus frnn-l5 the irtr' :ce) ce

-------------------------
+ + - + :

EIN4ND(3. T:r-status)
', + 10

case 1C)/ SELECT \case 12
+------- ----------- < Tk r corrran d :-------- -------

------- ---------
case 11

-------- +------------- 4--------------------- 4------4-------------4

Fi- et_ da ta Tr.a r,..se r, r" U r, Get da ta
(PAGE 43) (PAGE 57) (PAGE 4S)

+------4-------------- ------ 4-------------- 4------4--------------

I. +----------------------
, C tr =

RI NAND(2, l-:tr- i
- - - 1

---------- -- 4--------------------

C O'NTR'OL 12, :-; C:tr. /
\ -/ - ---

F' I r 1 = r] ]
: iTNIC-IR' 1 , a-:-tr- I ) v

* 4---------------------

---------- -- 4--------------------I

1 '7,

CCONTRO-L 12 ;Ct+r 1

4
4------4-------------

* +--------4-------------4

, ,
Tra € er -r I

T ,
P I:AG"El 57 '*" ]

------- ----------------------- NI - - - - - - - - - -
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L v

I +------------+-----------

- / IF \No.
Ti _4:1 a. = 2 ,- -

| \ /

+ - + - +Yes

Clear send
imss oFf screer,

*------------------

S!,Terngi r, l ClJtpijt
+ -+ -/ ...

- - -

* RETURN
+----------------------

I +

•+ -4 4-

/ IF \Yes '-
. Tjme_-:la = 0 --- ------

SNo

NNc'
No I IF\

-- +--------------4------------+-- < Tir--------- ------- .

!Yes
4------4-------------

------- ----------

------------------------------- +-

Pa ;qc 42

F:U '



- - - +-

GFT-DATA

R ce -ie ve a.rid .

d.j sp la-- the
star. data

DI.;ABLE irter.rjpts
( .ror rof4t Ifevs )
-+ -4-4---

+ -4-4---

No/ IF
+ - < s Te -_4laq. 1 = (1.Q

\ /

- -4 -- --- -- -- ---

Yes

V Ctrl1

• , - I

I -rI

:BINANDi(X, Ctrl)

I --------------------------

\ CONTROL 12,2; Ctrl
------------------------------------------------- /\ /

* -------- +--------------

--------------
/ Get $tarh_:,

•Star. 1 _v, ad
.- t a r- I -r f r- om r
the tr-acker

-------- 4------------4

I /------------------
Get Star..- x,

Star-2,v, and

Star2_m fr.om ,
the tracier 

*

-- ---------------+A

/ Get Star3..'-,
v; :tar-:--,., ard

,.Star..-.m frore,
.tF,, trac.er

v v Page 4:3



vi v
4----------------

/ TF \ No<: .= t a r. I -x: <:- C "> -- - -

----St--- -- - ------ --

•*+ + - 4 - +

Sl Yes v-.

4--------+

* *..'aa rI

* I -t r 1 . I ]

II - a

:6.5536 + Starl_x I

------ ----------
/ IF \ No

vStar I :>-+

:Yes V

" 6553ta 4_- Starl.i

I 4--------+-------------

V. I

------------ 4-

* 4--------------------+

S= \ No
K Star lUTI < C-------------

ii

* +--------------------

!Yesv
* 4--------------------

!655S6 + Starlm I.

4------ -----------

I -------------------- IF NeII 4------------+...

I/ IF \ No ' ]

St a r.2_x C -------

S-------I---------
:Yes v

V 4------- ----------

I $ = I L

I I45=536, + Star2_x: -

* +--------4-------------+I

-------------
S----- -----------

IF \ No
S ".:: :E; ta r 2 -y: 0 :--------+

I ---------- +------------

, ! Yes
v v v Fa _ e 44



.v v v
+-------------- +

: ~ ~~ t Sa r-2_,

* I + I I
iI I I~6536..9-Star2...<

- - - - , ....----

V - --- 4--
* / IF \ No

I<. Star2_rr < C) > -- - -

I C S----------- ----- --- +
I + + -+ I

:Yes v
+-- --- --- +I +

I I = I .

: /65536 + Star2nmf l

- --- --- -------

I / IF \ No

S +
:E~ta. r.3 : -x 0 ".

Yes v
-----------

v Stars3'x

-+

I + * +

I I IF \ NO
S t .r 3 '- < > -+-- --

K -+ - -i---- - -+
iYes v

I --- ------ -

I I -

:65531 + Star3_yt
+ - - - I

--

v / IF \ No
< Star.: i_, 0 -- --

6 + -4-4
!Ves v I

-+ + - I -

II -t r _ I 1
-I , - I i

6._-5536 + Startrn!.

I. vj ' 5.

I" " " " " ""-A"" ' " " " '



+ - - -4

I Star.>: =.
"" S. tar..- 256

--------- -----------

1 Sitarl-y /256,S , +--~------4------------

, Star.l-m "
* IStar.n-_ / 296 "

. 4 - 4 - 4

**I S;tar'l_'e = U

I Star2rn 1 256

* +--------------------

*I S'tar2.x = I;
SStar2...x / 256 I..

V 4--------------------

* 4---------4------------

5 Star- / 256
I 4--------------------

--------------------

Star.2_m = I

'Star.2rm / 256 1
V 4--------------------

S-------- ---------

*IStar3 -- = .
* Star.:.mx / 256 1

* 4--------------------

* --------- 4------------

ISxiter3'r =256
* $ ti r,:Kx _ / 296 I'

-------- 4---------

* 4--------------------

I Star.3r =-rII Sterr.:n~ / 256 I?

- - . . .- - - - . . .- -- ,-- -

4--------4-------------

-- -- -- - - --------------

+-------------------

-- t a- ,
:t t+ rlAf~k_,:l7u ,t

4--------4------------

v v Pa ge 4/:.
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StarL-y =
12+ ftata.cc7Ojnt

4-4------ - -

+ 4-4

*14+ Dat...coijrit!
-- 4-------------

Star2.jv = I

154 Dita-count

1 Star2 .'. = t

." 4 - 4 - 4

'-tar3-x-
17+ Data-count:

5 4~---------------------4 V

Star3._l =
i2.+ Datacourgt

4-------4------------4

4------4-------------

SStar3_× =

19+ Data._court
4-------4------------

---------- 4
4-------4------------

rlttat =
I (36c .~ Hour +!

"* Minte +:
Second-
TIMEDATF ) +

APS['a tat)
4--------------------

4--------------------

watatit e =

TTMEDATE + +
1 Date4t
------- ----------

v Page 47
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|. 4v 1

4-----.- +-

SDate.. time =

INT( r'a.ta-time:
I (K) j 00

* Hour =

* Data-time
* DIV 3600

---- --- --- -

Minute =
Data--ime

!MOD $600 DIV 60:
- - -- -- - ------

+ -- - - --+
+ -4 4-

D [ata-t ime ,,
S Mi3D 60 1'

Di--pl-----t-eDispal ay the

update tcggle "

+ -4 -

U 4-----------------------

Dlijsp"lay
* 5t A r--.:I'

Statr 1 _
* Sta-smr

0 Terminal Output:
4-------4-----------/

+------4------------

Displayr
I Star,2..x
* Sta r2- Y

S Sta r-2-rm
------------------------------------- I

Terwr~elOstput:
+-------+----------/

+------4------------

I Display-

I Starty--

;Terwrijr-.l Output:
+-------+----------/

v Page 4F' :



V

-- - --- - +

Ve; I IF\

---- Tak-da tfIaq = 0'.
\ /-

--- --- ----

4 : No

r[ata:count =i
v1 + Dta._cOunt!

I N,/ IF \ ..

--------------. riata -count
Ma-dat /

Yes

SStar._data(D ta count. ) I

S-tar- t-

* I

+----------- -- 4------------------------4S fa rI t

., I Staprt _,"
v I

I I Sfrdf(l ._tut3

* -------------- -- 4------------------------

S; t r. t -_rr,

I -------------- -- 4------------------------4

I -------------- -- 4------------------------

', E a .d;.ta ([e a ,ojt

4----------- -- 4------------------------

v Star- -data (Ufa ta-cont, 5)

I S.It~=.r'2_Y"'
------- ---------------------

4----------- -- 4------------------------
IAI l...IU I ";I1.. IIJI /

----------------------------

v rPae rt r 4t -

.c~t~2_., .1



- -- -- --- --- -. -- - - - -

I+ - + L

1 Star data( r(,iata-c rit. 8

-+ - --- -- +

* + - +

I S;ta3rdat- (Dalta .couarst. 9t)

v Star' _m

, a data ( Data.cojrt, 10)

l H c, u r"

I -------------- -- +------------------------

* ------------- --------------------------

v Star'-deta(atacourt.11)

* Minute.
+----------- --------------------------

------------ -- +------------------------

Star-ia ta (Data-ceust. 12)

------------ ---------------------------

4-------+-------------

Positioe the
*cursor at loc
0; Display
set number

:Ter,ira( Cutput!

+------------------/

V 4----------------------

/ I-' \ c

-[Iataijr, t ) 0 >-------

~/

+-------------------

Yes
+-------+------------

: ~Di spla'y ""

flatacourt

vTerminal 0tjtpijt: v
+------------------/

v v Pae 50" :1
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. , . . . - - - - - - .- .

U V V -

T No
/ IlF \ No"

- atacournt = 0 ">- +

-------- + --

Yes
---------- v

I-- - - - - - - - - ----------

* :Ternir.&l Cgjtpijt:

------- --

/ 1F \ No
': rata_-.oin = -------

S\ Madt

4---- ------------

Yes
------- ----------

* GOSLIB
Write.data
(PAF 92) ',

4--------------------

v
------------------------ < ---------------

S I----- 4------------

ENDGETDATA

------- 4----------4-

4------------4---------------

ENABLE inferrupf )
-frortn soft -eys

+-----------4----------------

+------4------------
* RETURN

4--------------------

pag 5-
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WRITEDATA

I Write the star:

data to the
outpjt file

--------------------

--------------------

i ON ERROR
" CiOTO

Errortst

(trap anm,
errors that
may- ocrur ir'
this routine)

+-------------------

+-------------------+
* Number$

VALS(N4:jles)
4--------+------------+

+-------------------+

:Fi lestrin s$(6)

= Nuijter$(1)
U 4---------4-----------+

+-------------------+
.- DI SP1 aN,

"Writin.g data
to file "

E Nfiles
--------------------------------------I

Teryirtal Output:
4-------+----------/

+-------------------+

MASS STIRAGE

assigrn the
r )ht disc
drive .for data

4-------------------4

-------------------- 4

CREATE BDAT

(I P.:?r, the data
* ile) K

------------------ +~1

v Fage 52
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V

.--- -- -- 4--- -

naffie to 4ile

rn--- -- --- -
---------

WRITE

to tho file
- -4- 

----------

C:LI-r,1E the
data 4j1le

Nfjles

1 + Nfjles

-------- +--------------

f'ata..:ourt = O
------- - --

+ - --- -- - +

OFF ERROR
t'jrr o~f; the
er-rcr trappire:

-------- +-------------

-------- +-------------

Clear, the
p display line

--------------------

4-----------+

RETURN
-----------------------

'UP



-------- 4--

ERRORt TST

1Trap any- errs
that occur, ine
the data tak-

U ing area
--------------------

--------------------

seep the
terminal bell

Te-rminal OUtput?
-------- +----------/

4--------------------

OFF ERROR

turn oiff err-or.
trapping

------- 4------------+

4------------------4

IF \ No
<2 RRN =54 >----

4--------4-----------+

4--------+------------

:Displav "This
U file &lread-v

-----______---- - -

?Terrr~inal Olutput?.
4-------4-----------/

1; 4---------4------------+
Pal-SE
Clear. the
display line

?Terminal Ouitput:
4----------------- V

/----------------4
User Input

--------_____------

I"Please input
initial data
file

Read NWiles
+-------------------- v

v v Page 54
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V V
+-- ---- -+- - - + *

\No'

C) 0 K' N les < : ---

Ma-t:j-nurra..Aj lIes

!Max-4:i Ies4Nf i les

+ --- 4---- +

(FA'3E 52')

ERRN = 6.4 '---

4------ -4

Ye r,

i s fii 1"I

:Te-rrriral O'jtput:
4--------

* WIT .5

"PresFs <:CCINT:>."

:Terrneirial Oiutput:

+ -- 4----f

+ --- 4---+ I

Clecar theI

0~ +------------+-----------

+ -- 4----+ I

Write..dataI
(PA~GE 52)

4------ +-

------------

v Yes v PaQ r-I 5



V-V

4--- 4--- +-

Ei spl a'., "Ther-e
iSn't a c,'r-

rect disc ir,
the right

Udrive"

Ter-minal Ijlijtpljf
+-------+----------/

-----------------

1 WAIT .5
fli spl ay,

"Press <:lrI-NT',h..
------------------------------------------ I

Te r'rr i na 1 OIJtPImt

+-------+----------/

a +--~-------------------+

PAUJSE
Clear. the
display, line

-----------

Terrrij ra1 I'-Jjtput
+-------+----------/

--------------------+
130T::I '

Writedata

(PAGE 52)

- - - - - - -
U +-----------------------

4--------+------------+

' i s P a -).
"Irexpe c ted

K er-ror.. ,

:Terrmira1 output!
+-------+----------/

+-------------------+

PAISE
l:ear the

Sdispla,, line

:Ter-miral flutPi't
+-------+----------/

+-------------------+

I RETURN
+--------------------+

P

F'age /,

1'1



-- -

TRAN%:_FRR-IR

Cipla- ulhere
the Xrri t e r"r:, r -
,-AW'e 4- rc Orr

/I F \No

Merju 4la9 = 0 > -

Err .. rnis S
I -

*t IIi I-

I +

4-------------------

Me r,11fla9 = 2.c >

\ /

-- - -- --+ ---

Ves
• + - - + --

Err._rss-

"Mer,,. 1 Xrri t" I

- - -, - - - - - - - . -.

4-4-4

4-------------------- -- -

- -- 1 -----

I F \Nr-
" MeriII1 9as = --- "-----

- - --- - -i

Ys

I Iv P
I Err m .S I. ,

"rleriu 2 Xmit" U

IPIMei ls= 3:!-4

N 11

Yes ",,

v v F'ae 57 .,-



V V
+ -4-

Err._msi$

I r -r- ,-"Ccrmrrri rind

Irlte r4: a I:e

Xmit error"
------- ---------- +

-- -------

+ ---

i Clear the
Sdisplay line

Termi ra 1 0ti,.tu tI
+ + -4-/

+--------+------------

li. play
I, Err..msqs

STerryi ral C-lijtpijt

+ -----

+-----4- 4 --

* OCtr 1 = I
:81NAND(2,. Ctr'l 0

--------- 4---------------4 - 4 - +

CONTROL 12,2; Ctrl I

------- ---- ------- +

0 4-----------4-------------

S C:tr.l =
BINIOR(1 Ctrl

4-------4-------------

4--------- -4---------------------

7fONTR1L 12, 2; C.trl /

---/

-----------------------------------------------------------

/

Frea 1 = 400

-------- 4-------------

-------- 4-------------

a Freq2 = 1000 i
4------4-------------

v Pae 58
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h +--------------------

Brumber = 2 J
--- -- --

+ -4-4.-

Btime = .2 i

4-----4--+-

rifreQ = (Freq2:
- Freql) /

4-----4---

S F = 0

--------------------------------------------

*Bfreg = Fr.ql I

* : + (Ulfreq * F)
I --------- 4------------

I -----------------
I BEEF' the

terminal bell

* @ BfreQ for

iit

:Terminal Output:
I ----- ---------- /

I 4--------------------
I : F = F + I

I --------- 4------------

I 4-------------------

No/ IF

+------ < F = Bnumber - 1.>
\ /

4------------------
SYes

4-------------------

Clear the
idis pla' 1 ine

I.........

+----------------: Ter-minial Olutput

4-------4------------4

I RETIJRN
4--------------------
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-1- ,l- .- - - - - -It -..- .1- -Il ,-t ,I---

SETiIPTAPLE

Set up the

value-s or. a
I--rmrrind tab 1e

4-4- +

Cttbe(1)

2 4

---------

Ct b I e u(21)
I 24

Ct 19e
-----------------

* Ctble(2)

C7:tt, I e (4::)

,* 12I

120-

Ctt, le (4)

4-------4-------------4

4-------4------------4

C:t- , 1e (5)

-- 1 ,.°,0 - ---.

* I

Cf h I "- (74---------------------

4------4-------------4

SI

we4--------4--------4-.

* Ctble(7)

-"l44 I -

* 210 i
U 4----------4--------------+

v Pe. e 60
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V

C .0

* - .I

.4----------- -

• I Ctble( 1) .,

C t I 1

4 -74

i = -- =--- "--

-----------

S Ctfble(10) i ,

=- -- --- -- -

F- CItble(12)

I = --

*136 i
-4--- ----- ---

Ctt, C-( 13)

I -
I - 2I.

*102
I------

------- 4-------

Ctble(14)

* b I 

--------- ----

--- --4-- ---- +

=ET .IRN
-- ----

P

I Ctblea14) 61



- --- -- -- - - - - - - -

ITf the user
inpuits arn

U INV4LII comm-
o rnd ...

Beep the
* :terminal hell

!Termir, al Cutput
4-------I-

--- - --
-

- \No

!VC-i
! Men l! . = 1 ..-\ /

Yes I
i=: ~E'rr...sgt : "

f"from Menu #1" 1

IF \ No.4
'K Menu_flae = 2 >---...... '1\/ "I

+------------------
• I:Yes

4--------4-----------4

Er.ms

"r'om Menu #2" 1
4-------------------+

-- -----------

4-------------------
fi spla-v

1 1 "INVAIEt.
ICommand

SEn tr,."

" :Terminal Outp'jt:
+-------4----------/1

C v Pa .e 6.2

1-e

*. . -- . -: . . .: . . .
• " " • * - ' " , .. .. . " - -.. • . . " ' . . . ., . . ' - , r, : ,: " - " .



to -4 -+

WAIT .5

iTerrnir-al Output!
----------

WAIT .5
C:lear the

- -

:Terrriroal LlitPtt!

----------

----------

RE-:TLRN

4-94 -4-



4--------

SHLITDOWN

This routine
all o'ws the
user a clean
exit '

I * OFF KEVY

turrn c,-f all
assigned 4-un.-

tinr keys
+ - --

- +~~------------------+
Printer i. 1

+-------9-----------

+------------------+

iLlEar the

screen

----------------------

:Terminal Output
4---------+----------/

3 +~--------------------+

"PRO3RAM
- TERMINATED"

-------------------------------------I

:Terrir, al Outputl

P2 +----------+----------I

4--------4-------------

* END
4--------------------
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.. '0 PROGRAM PLOTXY

C1! kritteri by Kris. Parrish
L0 ,-IM g 10 .1 s -sg l6
r I -d( 100,12')Read strirg$[201.Clear$[2]Dis-p
DIM F ilestring$[7],Disk_string$[l143,Of f_flag$[S[.On_flag$[8lTitle$[35)

.i3 DIM Plot_x(100),Ploty(100),Testdata(100)
0 1 ..

'0 INTEGER I I For loop counter
-0 Datacount=O ! Used for writing star data to File
0 1 x Max_dat 2 ! Maxinum # of data sets for a single

1 4( write to a data file.
'0 Max_r m_ iles=5 ! Maximum nuniber of data files allowed
,0 Ntiies=U ! String designator for concatenation

70 0 of data file name, to be used for mult
SO_ data files

- 90 ilestring$="FILEd 
f

'0 Disk _string$=":HP82901 .700.1"
-A0 Read_strirng$="FILE_ 0:HF'89201,700,1"
2C' C iearS=CHR$(255)& CHR$(75)
U Inv_off= 128 ! Code for video attributes OFF

-41 . n_on129 ! Code for inverse video ON

2[0 -f -f lag="OIN/"&CHR$(Inv on)&"OFF"&CHR$(Inv off)
7 1 r _Flag$=CHR$(Inv on)&"ON"&CHR$(Inv_of f)b"/OFF"

'0 tSar1_flag=0 ! Plot star o1 OFF
0 0- 'tar-_:-flag=0 Plot star #2 OFF

-0 Star3_f lag=O ! Plot star #3 OFF
,u Dataread=O ! Show that a data file hasn't been read yet

U h'-irntgraph=0 ' Send current graph to printer OFF
:146 Xminimum=9999 ! initialize Min and Max values

0 X maximum=-3999
-d U Y m rin i mw=999S
S0 Y max 1mum =-9999
:,C>O DEG ! initialize graphics stuff...

) RP IC_' GINrI
•.'0I. l P .RF'HiCS ON

C) PRINTER IS 1

INV 4O * Main-menu

-70 t De;i re and oisplay soft key functions

. -, Main_menu:
0O N KEY 0 LABEL "Re-display",3 GOTO Redisp-screer,

S'0 ON KEY I LABEL "Star #1",3 GOSUB Star _
0 IN KEY 2 LABEL "Star #-".3 GOSUB Star_2

UN KEY 3 LABEL "Star #3".3 GOSUB Star_3
A0 JN KEY z-4 LABEL "Data file #",3 GOSUB Data_file
550 ON KEY 5 LABEL "X vs Y".3 GOSUB X_vs-y

M 7,: IN KEY 6 LABEL "X vs Time",3 GOSUB X vs time
570 ON KEY 7 LABEL "Y vs Time".3 GOSLIB Y vstime

,_DN KEY 8 LABEL "Dumn Graph".3 GOSUB Print graphics
590 ON KEY 9 LABEL "EXIT",3 GOTO Shutdown
600 IDU TPI-) T 2;Clear$



r~~"SJ. -...

-Int.-f-r f-l..,,. ,,-r-l --.. ! . " " "

630 * Menu_loop *
4. 0 *

.0 ! Display mernu options or the screen

Z, :0 Meru _loop.
90 CINTROL 1;31, 1
70 RINT "PLOT PROGRAM MENU"
710 CONTROL 1:30.3
720 PRINT "kO Redisplay Screen (Clear Graphics)"

07 CONTROL 1;30.4
740 PRINT "LI Star -1-
-7 (t CONTROL 1 3, 5
- PRINT "k Star #2

7 r76 CONTROL 1:30, 6
PRTNT "k3 Star #3

9 rj CONTROL 1:30 7
:00 PRINT "k4 Data File "

0 CONTROL 1 :30,8
0 PRINT "kS X vs Y
o CONTROL 130. 9

40 PRINT "k6 X vs Time
" ' ! CONTROL 1'30,10

(I, PRINT "k7 Y vs I me

C, CONTROL 1 ;30,11
-7 RINT "kS Dusmp Screen Graphics"

CONTROL 1:30,12
'I NT to Printer"

C 1LN I1 RROL 1:30,13
: :JN T "1.-k Exit Program"

C GOSL Checlflags
z4 o,*;TD Men tloop

/'0 ! * Checkl flags *

'Oi)Q 1eck the status of the {lags displayed
or, the screen.

1J O Checkflags: '
'Ci40 CONTROL 1:42,4 Star -

0 "050 SELECT Star1 flag
"060 CASE 0
1U0 -N D D S plagS=O{ f_ lags
0cICi CASE,- -r 1
U_._ D sp f !agS=On _ {lags

*'00 END SELECT
0i PRINT Disp_ lag.$

,',] -.NTROL 1 4.5 Star o2

SELECT Star2_flag40 1 -A.., 0

50 Disp_{lag$=Offjlags
* ' _. 0 1 I --

<'0 DisO_ flag$=Onf lag
C' 1 "-"ND S ELECT

.30 PRINT LDisp_ lagS
-00 , TNTROL 1:4- tar f'



Pl'' ' 'Vr~ V J w 9 'c- N ', -' ' . P !- -, *' a . -'.... , . . .. . . ..-- -r ,--

2 10 SELECT Star?_flag-

0 CSE 0* LI3 D ispfl1ag$ = 0f _flIag$

2 40 CASE 1
2_ 0 Dispdlag$=On_flagS
-70 END SELECT3 270 PRINT Dispflag$
280!

480! DATA FILE * ( Enaoled-File read, Disabled- File not read)'30 0!

"20 -:ONiROL 1:46,7
.3 IF Data read=I THEN_ ,3U PRINT "[":Nfiles;"
f40 ESE

0 IPRINT Disabled- file not read"
*-;EW END IF
* 2;7u RETURN
* 'HU o

* 400' - Data- ile
1410-

'10 Get user input as to which data file
40~t to use.

L4 ,LI LData_{ ±ie :
U 7 EEP

'Z ,O U IPUT "Please input file 4 > ".Nfiles
4 9C, IF Nfiies>=O AND Nfiles<=99 THEN InputokBEEF

Disp_msg$="Invalid file # "&VLS(Nfiles)&" Please, try again ! ..
* '20 ,COSUB Out_msg
'530 00T0 Data_ ile
540

5Eu0 input o *"
if 70!

-1 Flper and read data file, filling
60 0 tre array with the star values.

S '0 inp ttok
j IN ERROR GOT0 Error tst A Rny file errors are taken -G Li U care of in this routine ....NunioerS=VALS(Nfiles) ' Set up for concat. of filerame
rt,L Fie_stringS[6]=NumberS ';] ! Create file name
nU MPSS STORAGE iS :HP32901 .700,1 ! Designate rt drive for data
o,0 SIGN @Path_1 TO File stringS

-..S. "Opening file > ":FilestringS ! Let user know what's going on
700 Read stringS=File_stringS&DiskstringS
7 10 1SSI0N ®F_1 TO Read_stringS <
S2! ENTER F_1 :Sd( ! Read in the data'7 ISF "File read completed" ! Let user know it is done
740 Dataread=1 Show Data has been read ."

.0 RSSIGN jF_I TO * Close the data file
7 6o6 WAIT I ! Delay so user can read message
S70 DiSP !Clear display line
70 OFF ERROR ! lurn off error trapping
7 RETURN Done!
0 C;

orA



S 0!
o Errortst

'_! Th is is used for testing of data file
o6 r' t errors.'!70 '

:,o:0 lE rro _ tst:
90 OFF ERROR
9 00 EE EF'

i '1 !TF ERRN=56 THEN
0 DSF "File # ".Nfiles;" does not exist, press <CONT> to continue"

oL PAUSE

__. I.7F ERR'=80 THEN
) 01SF' "Disc not changed or NOT located im the right hand orive.

[, WHIT .5
- DIS "Press <CONT> after placing correct disc in right drive"

- ''33 PAUSE
_ ~000 ELSE
I'10 CONTROL 1 ;,24

'RINT "Unexpected error (",ERRN;") consult list of errors'
L:,, PRINT "and correct problem... press <CONT> to try again!"

- Z K ! A L2-SE
G 0 T END iF

-H -D IF
2[ L GIOTS! Data_ f ile

-9t' I

" vs _

- ', <:ot X position vs Y position

il.0 X , y :.
_- F Data read=0 THEN A P data file hasn't been read in yet

L.7L Disp-msg$="You must first read in a data file before you car, plot.. ."
,0 GIZSUE: Out msg

C, RETURN
-C N ND IF

OUTPU', 2:CiearsE:

;I NIN[ON -5 270- ,270
40 AXES 2,2.-5.-5.5,5.5
S- _ L"J ! NP:, t S ( tI

OR =2 TO10L
70 IF &c(i 'U)=0 RiND Sd( ,1 1)=0 AND Sd(I, i2)=0 THEN 2300

L' L: L! Npts=Npts+ I
NEO NEXT

0I IF Npts.= THEN0:' Ng'ts=
N, Pt'_:"[_' EN D 1 F

:'4 0 ' _,EEL THE X HX S

' max ITImLLm= 260
* 70 e:ep _si ze=20

_30 X o;fset=1 O
', OSUE Labei _x

1100

1



7 " 0 LADEL THE Y AXIS2L2 ,

_4Jq0 Y_rmaximum:2O"
.1 , Step-size=20
q {I Y of{set=12
4bU OSUB Labe lyi 270'

!4 O ! JDEL THE PLUT

C0 -:tie.='X vs Y from "&File-strings
-C)% Locat ion_x=137

LoCat ioIy24

GOSUP Label _piot
4LJ)

- ;5 -)I. >ar , Iag=0 THEN Plot _star_2
T FOR I TO Npts

_ 7(';ot _ xI)=So(I,1)
- ,iot-y(I)=Sd(i.2)

L I r e_ type=
"Li _" -~_LbZ e I$=SISTOAR #I1

GDSU ' Pot _star

.. , - Plotstar 2 *

- t Etar
-_-, Sart ag=0 THEN Plotstar_

FOR i=1 TO Npts
L P Xot y(7)=Sd(I,5)

0 U NEXT
L4_, L i Te tyDC-

Srie_ iabel S"STOR #2"
GO;U Plot _star

-7U'

7 C4 I Plot _star _3

0 E- tar _r

(1 17- Star3 flaq=0 THEN RETURN
-14-, 0 D, I ID Npts

o'O t _ x(1) Sd(1,7)
:i l'ot _y(I)=Sd(] ,o)

NEXT 1
S C-, L r e-type=3
-_ U i _ abe -STAR o3"
-00 ,>-SUB Plot _star
2 L 0 RE TURNt

Star *

I .;'970! cgc~e '.tar #I 1 a

I JU St a -'--,tar _ la



RE RTURtN

0C)!

-: 6

1070! gg Ie st ar ~2fag

-0 C::ar_ laq=1-Star2fl ag
-C! R ET URN

coqgie _:tar 03 tflag

:ari t iag= -1tarJ_ f iag
RT JR

I',' *X Xvs_ t ime*

- - ot X Posi tion vs time

- _ 1 me
L~ata_ read=O THEN

- _msqi- " You must i rs t read i n a ciata fi1j1e bef ore you can plot. ..
KUE U ~u t - s Q

iear,:

T~ CORinv_on))d"'Determining MINIMUM and MAXIMUM values"&CHRS,(Inv_off

M aXM rT = - jI3991nitialize Max imum value
S_r, r imrn rr,=99 !-- Initial ize Minimum val ue

0 C )=0AND Sd(I .1 )=G AND 'd (I 12)=0 THEN 31490

~caa I)$ I . )+ 60 b0Sd( I ,1 1))
-- _nax irrum<Tect -data( I) THEN X-maYL imum=Test _data(I)

m i0 T _ r nm u > est _ nata(i) THEN X m in im um T e st d ata~l

ri i or

-ax m'r _,p rTjUm*2
Xmi r~imuf .X _max imur, -5,2D70

X X _ l n~I MImu,5,,J

a:- r-e X ax s



600 :SOtep-size=10
1 X offset=15
362 0 GOSUD Label-x

-:6'40 Label the Y axis

£ G6 0 Y -m ax i m Lim6 0
3670 Step size20
11C 1;0 Y ofset=X-minirnwn+15
3190 GOSUD Label-y
-700
7 10 Label the plot
-720)(

o 3 Title$,="X vs TIME from "&File-string$
-:74 0 Location -x = X-m n irmnwn+ 125
90 L ocat io-Y255

260 GOSUB Label plot
-770

0 TA~RT PLOTTING .. .
~7 9

0 ) CO N T RO0L i 1-20 .18
4 0 PRINT
".-C;IF Starl flag=O THEN Plot _x _star,/
>1WFOR i=1 TO Npts

Plot _x(I)=Test-data(I)
U Pciy(I)=Sd(I,1)

6 C: NEXT 7

D Lietype=1
::D, C!Line iabel$='STAR #1"

19 GOSUff Plot-star

u 120' Plot-x star2

95u P, ot x star2:!
E,6 C) Star' flaq=O THEN Plot x star3

- FOR 1=1 TO Npts
Plo t x IT es t _data( I

2930 Plot y(I)=Sd(I.J)
14000 NEXT I
14U 0 Line type=5

4 Ij -ine_ lael$="STAR #2"
140--: GOSUB Plot-star

Z4C G( Plot-x-staro'

Ll C) iot _~tx _star3:!
L;10 C, IF Star-, flag=O THEN RETURN

14 0 FOR I=! TO Npts
L(20 Plcot x(I)=Test _data(I)
AV3 Ploty( I)=Sd(I ,7)

4' 1 14 NEXT I
LO 5 LI rie _type= 3

6, L', Line_ label$="STAR #3"
Li GOSUB Plot-star

Z4 2 (1RE TURN



4 210 Y_\'5_time

2 40! Plot Y posit ion v.s tine

6 '40 Yv s t im e:
L1 70 IT Data read=0 THEN

,;4O0 Disp msas="You must first read in a data file before you can plot..."
290 GoU Out-nisg

04 0 END IF
CI OUTPUT 2;CiearS-;

4 0 FRAME
3 3 CONTROL 1;')0 18

'-;zLO PRINT CHR$(Invon)&"Deterimininq MINIMUM and MAXIMUM values"aCHRS.(Inv-off

L 50 X riiaximum=-9999
E, 0 X-minimusn=9999

4. 7 0 N pt s= 0
4 3 S FOR I=1 TO 100
.4. M IF Sd(I,10)=0 AND Sd(I,11)=0 AND Sd(I12)=0 THEN 4450
L 4WC0 Npts=Npts+1
14141 U T-st _data(I)=Sd(I,12)+(G0*Sd(I,11))
442)0 IF X -maximnim<Testdata(I) THEN X -maximum=Test data(I)

S0 IF X-mirimwn>Test-data(I) THEN X minimum=Test-data(I)
41440 NEX T I

4 '4S IF Npts=0 THEN
L- 1 6 0Npts=i

z 4 70 X max imufft=0
X minimum=0

4 4 j (I E ND IFJ 4 ~5U0 X-max 1imuti= X-max 1 mum+20
1451 U WINDOW X rrinimur.X-maximum~,-5,27O
~~520 )XES2. Xinmm-,55

4 530C
4~ 0 abei the X axis

456 0 Step-size=10
z45 70 C X offset=15

S)5c-:0 GUSUEB Label _x

G 8I0 G Lanel the Y axis
* 4610i

46G 2 0 Y-max imum=260
t j Z)terpsi ze=20

J l Z 0 Y oltfet=X minxmum+15
4 5 C GOSUB Label~y

4670 !Label the plot

la690 Title$Y vs TIME from ",&File string$

4700 Location x=X minimun+125
17!(] Locatioriy=25

L72 GO'UE' label-plot

4740 ! 'TART PLOTTING Y vs TIME ...
475

4 0 1CON TROL 1 20, 18
4770 PIRINT 1
4 7 0 IF Starl flag=0 THEN Plot ystar 2



4 790 FUR 1=1 TO Npts
LI 800 Plot-_x(I)=Test _data(I)
-10 Poty()dI.)

148,2 0 NEXT1 I

; LLI 4ine) labe1$T,=ST4R **1l.
4:-,s 0GGSUB Plot-star

Lfl3O! *Plot-ystar
2

19 0 0
!4 310 PlIot_y _s t a.r 2
1 920 1 F 'O:tar2 -'flag=0 THEN Plot-y tar2

L'330FOR I=I TO Npts
.4'I R4 i o t x x( I )=Test _data( I
/Jq5S, Plot y(I)=Sd(I,5)
14 '-6 ( NEXT I
LI37C: Line-type=5
LI C, L ire _label=STAR #2"
Z499 b GOSUE Plot-star

00

~0~0 Plot ystar3

"I C" o ut _y t ta r 3:
2706 IF StarS, fiag=0 THEN RETURN

U7U FOR I=I TO Npts
S .Li ?FC'ot-x(I)=Test _data(I)
U-9U Plot-Y(I)=Sd(I.8)

(I NEXT I
1 ) Lire type=3

'i Line labelS="TAR #31"

0-C 'SO OUF Pl ot _star
Z 4 ( RETURN

-7C0! P Pri nt graphics
S0!

I0 E'r intgraphics:
S7.I IC DUMP GRAPHICS

-, 0 PRINTER IS 701

25L' PRINTER I" I
26 G 0C.LEAR

S 27 0 RETURN

Labei _x

L0 at~'ei _x'

2I ZE .. 7
LD I 309

7,Ci I O 1=0 TO X maximum STEP Step-size
MOVE IX-offset



5 2 ~9O LABPEL I
5 4 0 N EXT I
-)1410 RETURN

cl)20!

514i0 ! *Label-y

)-450 !

24/0 Label-y
)1480 LDIR 0

111,9 CSIZE 2G.
~00 LORG 8

* j11) FOR I=0 TO Y maximumi STEP Step-size
j20 MOVE Y offsetI

LABEL I
:)40 NEXT T
:50 RETURN

:'150!
-1580 Label-plot

E, . Labe i Ict:
6 --, CSIZE 7,.6E

C) LORG 5
r, LOIR 0

-)E50 MOVE Locationi-x,Location~y
60 LABEL TitieS.
70 RETURN

p6 30!

* 70 - lo2ta

o ut _c.tar

X 7 TNE TYPE Line type
7 7E0 MOVE Pi o)t _x P( I Po t- 1~

70 R'DR 1=1 TO Npts
77FC DRAW Plot _x(I),Plot(I
73 0 NEXT I
5 - 10 LIN4E TYPE 1

0G IF Plot _y( 100)=O THEN Plot y(lOO)=25
5:20 IF Plot _x( 100)=0 THEN Plot _x(100)=35

C:G O!CVE Plot _ x(1G0)-5,Piot-y(100)+5
14~L LABEL Lire_ iabelS

50 MOVE 0 0
60 RE TUJRN

3 .~r Redisp screen

-120 RpdispEscreen:!
-10 OUTPL'T 2;Ciear$;
t c ( CLEHR.

:7l50 GOTFJ Menu-loop

9 7 0
330! Out_ nsg



CI1 0 OLLtrSg:I-
0 20 BEEP-

0 IP Disp msgs
_0 L0 WAIT 2
: U05, DISP
,6060 RETURN
-,0 70

E63(0! *Shutdown *

1 (.10!

- 20 .hu.tdowm:
, ,r OFF KEY

i40 UTPUT -;Cic-learS
5 GO GCLEOR
b160 PRINT "PLOT PROGRAM TERMINATED..."

. 70 END

.-1

I
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Error Messages

S1 Missing ROM or configuration error. Loading a program or binary file that is not compatible
* " with the language system. For example. trying to load the 1.0 PHYREC Binary into a 2.0

system, or loading a program containing 2.0 keywords into a 1.0 system.

2 Memory overflow. If you get this error while loading a file, the program is too large for the
computer's memory. If the program loads, but you get this error when you press RUN. then
the overflow was caused by the variable declarations. Either way, you need to modify the
program or add more read/write memory.

3 Line not found in current context. Could be a GOTO or GOSUB that references a non-

existent (or deleted) line, or an EDIT command that refers to a non-existent line label.

4 Improper RETURN. Executing a RETURN statement without previously executing an
appropriate GOSUB or function call. Also. a RETURN statement in a user-defined function
with no value specified.

5 Improper context terminator. You forgot to put an END statement in the program. Also
applies to SUBEND and FNEND.

6 Improper FOR... NEXT matching. Executing a NEXT statement without previously executing
the matching FOR statement. Indicates improper nesting or overlapping of the loops.

7 Undefined function or subprogram. Attempt to call a SUB or user-defined function that is not
in memory. Look out for program lines that assumed an optional CALL.

8 Improper parameter matching. A type mismatch between a pass parameter and a formal
parameter of a subprogram.

9 Improper number of parameters. Passing either too few or too many parameters to a sub-
program. Applies only to non-optional parameters.

10 String type required. Attempting to return a numeric from a user-defined string function.

11 Numeric type required. Attempting to return a string from a user-defined numeric function.

12 Attempt to redeclare variable. Including the same variable name twice in declarative state-
ments such as DIM or INTEGER.

13 Array dimensions not specified. Using the *) symbol after a variable name when that
variable has never been declared as an array.

14 OPTION BASE not allowed here. The OPTION BAO'E statement must appear before any
declarative statements such as DIM or INTEGER. Only one OPTION BASE statment is

t.- allowed in one context.

~Ii



15 Invalid bounds. Attempt to declare an array with more than 32 767 elements or with upper
bound less than lower bound.

16 Improper or inconsistent dimensions. Using the wrong number of subscripts when referencing
an array element.

17 Subscript out of range. A subscript in an array reference is outside the current bounds of the
array.

18 String overflow or substring error. String overflow is an attempt to put too many characters
into a string (exceeding dimensioned length). This can happen in an assignment. an ENTER
an INPUT, or a READ. A substring error is an attempted violation of the rules for substrings
(see Chapter 5). Watch out for null strings where you weren't expecting them.

19 Improper value or out of range. A value is too large or too small. Applies to items found in a
variety of statements. Often occurs when the number builder overflows (or underflows)
during an I/O operation.

20 INTEGER overflow. An assignment or result exceeds the range allowed for INTEGER van-
ables. Must be -32 768 thru 32 767.

22 REAL overflow An assignment or result exceeds the range allowed for REAL variables. (See
Chapter 4.)

24 Trig argument too large for accurate evaluation. Out-of-range argument for a function such as
TAN or LDIR.

25 Magnitude of ASN or ACS argument is greater than 1. Arguments to these functions must be
in the range - 1 thru - 1.

26 Zero to non-positive power. Exponentiation error.

27 Negative base to non-integer power. Exponentiation error.

28 LOG or LGT of a non-positive number.

29 Illegal floating point number. Does not occur as a result of any calculations. but is possible
when a FORMAT OFF 1/O operation fills a REAL variable with something other than a REAL
number.

30 SQR of a negative number.

31 Division (or MOD) by zero.

32 Stnng does not represent a valid number. Attempt to use "non-numeric" characters as an
argument for VAL. data for a READ. or in response to an INPUT statement requesting a
number

33 Improper argument for NUM or RPTS, Null stuing not allowed.

34 Referenced line not an IMAGE statement. A USING clause contains a line identifier and :he
line referred to is not an IMAGE statement.

35 Improper image. See IMAGE or the appropriate keyword in the BASIC Language Rererence.

36 Out of data in READ A READ statement is expecting more data than is available in the
referenced DATA statements. Check for deleted lines, proper OPTION BASE. proper use of
RESTORE. or typing errors



38 TAB or TABXY not allowed here. The tab functions are not allowed in statements that contain
a USING clause. TABXY is allowed only in a PRINT statement.

40 Improper REN, COPYLINES, or MOVELINES command. Line numbers must be whole
numbers from 1 to 32 766. This may also result from a COPYLINES or MOVELINES state-
ment whose destination line numbers lie within the source range.

41 First line number greater than second line number. Parameters out of order in a statement like
SAVE, LIST, or DEL.

43 Matrix must be square. The MAT functions: IDN, INV, and DET require the array to have
equal numbers of rows and columns.

44 Result cannot be an operand. Attempt to use a matrix as both result and argument in a MAT
TRN or matrix multiplication.

46 Attempting a SAVE when there is no program in memory or a STORE BIN when there are no
binary programs in memory.

47 COM declarations are inconsistent or incorrect. Includes such things as mismatched dimen-
sions. unspecified dimensions, and blank COM occurring for the first time in a subprogram. .

49 Branch destination not found. A statement such as ON ERROR or ON KEY refers to a line
that does not exist. Branch destinations must be in the same context as the ON.. statement.

51 File not currently assigned. Attempting an ON/OFF END statement with an unassigned 1"0
path name.

52 Improper mass storage unit specifier. The characters used for a msus do not form a valid
specifier. This could be a missing colon, too many parameters. illegal characters. etc.

53 Improper file name. File names are limited to 10 characters. Foreign characters are allowed.
but punctuation is not.

54 Duplicate file name. The specified file name already exists in directory. It is illegal to have two
files with the same name on one volume.

55 Directory overflow. Although there may be room on the media for the file. there is no room in
the directory for another file name. Discs initialized by BASIC have room for over 100 entries
in the directory, but other systems may make a directory of a different size.

56 File name is undefined The specified file name does not exist in the directory Check the
contents of the disc with a CAT command.

58 Improper file type. Many mass storage operations are limited to certain file types. For exam-
ple. LOAD is limited to PROG files and ASSIGN is limited to ASCII and BDAT files.

59 End of file or buffer found. For files: No data ieft when reading a file. or no space left when
writing a file. For buffers: No data left for an ENTER. or no buffer space left for an OUTPUT
Also. WORD-mode TRANSFER terminated with odd number of bytes.

60 End of record found in random mode. Attempt to ENTER a field that is larger than a defined
record.

62 Protect code violation. Failure to specify the protect code of a protected file, or attempting to 41
protect a file of the wrong type.

64 Mass storage media overflow There is not enough contiguous free space for the specified file
size. The disc is full.



66 INITIALIZE failed. Too many bad tracks found. The disc is defective. damaged. or dirty.

67 Illegal mass storage parameter. A mass storage statement contains a parameter that is out of
range. such as a negative record number or an out of range number of records.

68 Syntax error occurred during GET. One or more lines in the file could not be stored as valid
program lines. The offending lines are usually listed on the system printer. Also occurs if the
first line in the file does not start with a valid line number.

72 Disc controller not found or bad controller address. The msus contains an improper device
selector, or no external disc is connected.

73 Improper device type in mass storage unit specifier. The msus has the correct general form.
but the characters used for a device type are not recognized.

76 Incorrect unit number in mass storage unit specifier. The msus contains a unit number that
does not exist on he specified device.

77 Attempt to purge an open file. The specified file is assigned to an 10 path name which has not
been closed.

78 Invalid mass storage volume label. Usually indicates that the media has not been initialized on
a compatible system. Could also be a bad disc.

79 File open on target device. Attempt to copy an entire volume with a file open on the destina-
tion disc.

80 Disc changed or not in drive. Either there is no disc in the drive Or the drive door was opened
while a file was assigned.

81 Mass storage hardware failure. Also occurs when the disc is pinched and not arming. Try
reinserting the disc.

82 Mass storage unit not present. Hardware problem or an attempt to access a left-hand drive on
the Model 26.

83 Write protected. Attempting to write to a write-.protected disc. This includes many operations
such as PURGE. INITIALIZE. CREATE. SAVE. OUTPUT, etc.

84 Record not found. Usually indicates that the media has not been initialized.

85 Media not initialized. (Usually not produced by the internal drive.)

87 Record address error. Usually indicates a problem with the media.

88 Read data error. The media is physically or magnetically damaged. and the data cannot be
read.

89 Checkread error. An error was detected when reading the data just written. The media is
probably damaged.

90 Mass storage system error Usually a problem with the hardware or the media.

100 Numerc IMAGE for string item.

101 String IMAGE for numeric item.

102 Numeric field specifier is too large Specifying more than 160 characters in a numenc field



103 Item has no corresponding IMAGE. The image specifier has no fields that are used for item
processing. Specifiers such as a ' / are not used to process the data for the item list.
Item-processing specifiers include things like , 0 B A.

105 Numeric IMAGE field too small. Not enough characters are specified to represent tme number

106 IMAGE exponent field too small. Not enough exponent characters are specified to represent
*" the number.

107 IMAGE sign specifier missing. Not enough characters are specified to represent :rte number
Number would fit except for the minus sign

117 Too many nested structures. The nesting level is too deep for such structures as FOR.
SELECT. IF. LOOP. etc.

118 Too many structures in context. Refers to such structures as FOR NEXT. IF THEN ELSE
SELECT, CASE. WHILE. etc.

120 Not allowed while program running. The program must be stopped before you can execute
this command.

or 121 Line not in main program. The run line specified in a LOAD or GET is not in the main context

122 Program is not continuable. The program is in the stopped state, not the paused state CONT
is allowed only in the paused state.

126 Quote mark in unquoted string. Quote marks must be used in pairs

127 Statements which affect the knob mode are out of order.

* 128 Line too long dunng GET

131 Unrecognized non-ASCII keycode. An output to the keyboard contained a CHRS(255) foi-
lowed by an illegal byte.

132 Keycode buffer overflow. Trying to send too many characters to the keyboard burfer with an
OUTPUT 2 statement.

133 DELSUB of non-existent or busy subprogram.

134 Improper SCRATCH statement

135 READIOWRITEIO to nonexistent memory location.

136 REAL underflow The input or result is closer to zero than 1 0-"0S (approximately).

140 Too many symbols in the program. Symbols are variable names, 1/O path names. COM block
names. subprogram names, and line identifiers.

141 Variable cannot be allocated. It is already allocated.

142 Variable not allocated. Attempt to DEALLOCATE a variable that was not allocate-

143 Reference to missing OPTIONAL parameter The subprogram is trying to use an optionai
parameter that didn't have any value passed to it. Use NPAR to check the number ot passed
parameters.

145 May not build COM at this time Attempt to add or change COM when a program !s running
For example. a program does a LOADSUB and the COM in the new subprogram does not
match existing COM.
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146 Duplicate line label in context. There cannot be two lines with the same line iabei in one
context.

150 Illegal interface select code or device selector. Value out of range

152 Panty error

153 Insufficient data for ENTER. A statement terminator was received before the vanable list was
satisfied.

154 Strng greater than 32 767 bytes in ENTER.

155 Improper interface register number. Value out of range or negative.

156 Illegal expression type in list. For example. trying to ENTER into a constant.

157 No ENTER terminator found. The variable list has been satisfied, but no statement terminator
was received in the next 256 characters. The # specifier allows the statement to terminate
when the last item is satisfied.

158 Improper image specifier or nesting images more than 8 deep. The characters used for an
image specifier are improper or in an improper order

159 Numeric data not received. When entering characters for a numenc field. an item terminator
was encountered before any "numeric" characters were received.

160 Attempt to enter more than 32 767 digits into one number

163 Interface not present. The intended interface is not present. set to a different select cooe. or is
malfunctioning.

1 164 Illegal BYTE, WORD operation. Attempt to ASSIGN with the WORD attribute to a non-word "

device.

165 Image specifier greater than dimensioned string length.

167 Interface status error Exact meaning depends upon the interface type. With HP-lB. this can
happen when a non-controller operation by the computer is aborted by the bus

168 Device timeout occurred and the ON TIMEOUT branch could not be taken.

170 IO operation not allowed. The I/O statement has the proper form. but its operation is not
defined for the specified device. For example. using an HP-IB statement on a non-HP-B
interf/ace or directing a LIST to the keyboard.

171 Illegal IO addressing sequence The secondary addressing in a device selector is improper or
pnmary address too large for specified device.

172 Peripheral error. PSTS line is false. If used. this means that the peripheral device is down If
PSTS is not being used this error can be suppressed by using controi register 2 of the GPIO

173 Active or system controller required The HP-lB is not active controller and needs to be for
the specified operation

174 Nested 1/O prohibitcd An 10/ statement contains a user-defined function. Both the onginal
statement and the function are trying to access the same file or device

177 Undefined I/O path name Attempting to use an l/O path name that is not assigned to a device
or file.

* 178 Trailing punctuation in ENTER. The trailing comma or semicolon that is sometimes used at
the end of OUTPUT statements is not allowed at the end of ENTER statements
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301 Cannot do while connected.

303 Not allowed when trace active.

304 Too many characters without terminator.

306 Interface card failure. The datacomm card has failed self-test.

310 Not connected.

313 USART receive buffer overflow. Overrun error detected. Interface card is unable to keep up
with incoming data rate. Data has been lost.

314 Receive buffer overflow. Program is not accepting data fast enough to keep up with incoming
data rate. Data has been lost.

315 Missing data transmit clock. A transmit timeout has occurred because a missing data clock
prevented the card from transmitting. The card has disconnected from the line.

316 CTS false too long. The interface card was unable to transmit for a predetermined period of
time because Clear-To-Send was false on a half-duplex line. The card has disconnected frorr
the line

317 Lost carmer disconnect. Data Set Ready (DSR) or Data Carrier Detect (if full duplex) went
inactive for too long.

318 No activity disconnect. The card has disconnected from the line because no data was trans-
mitted or received for a predetermined length of time.

319 Connection not established. Data Set Ready or Data Carrier Detect if full dupiex did no.
become active within a predetermined length of time.

324 Card trace buffer overflow.

325 Illegal databits parity combination. Attempting to program 8 bits-per-caracter and a par,,% o:

" " or 0".

326 Register address out of range. A control or status register access was attempted 'to a non-
existent register.

327 Register value out of range. Attempting to place an illegal value in a control register

328 USART Transmit underrun.

330 User-defined LEXICAL ORDER IS table size exceeds array size

331 Repeated value in pointer, A MAT REORDER vector has repeated subscnpts This error :s no: -.

always caught.

332 Non-existent dimension given Attempt to specify a non-existent dimension :n a MAT REOR-
DER operation.

333 Improper subscript in pointer. A MAT REORDER vector specifies a non-existent su scrlt

334 Pointer size is not equal to the number of records. A MAT REORDER vector has a differen:
number of elements than the specifieci dimension of the array.

335 Pointer is not a vector Only single-dimension arrays (vectors) can be used as the pointer in a
MAT REORDER or a MAT SORT statement.

337 Substnng key is out-of-range The specified substnng range of the sort key exceeas :h
dimensioned length of the elements in the array
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338 Key subscript out-of-range. Attempt to specify a subscript in a sort key outside the current
bounds of the array.

340 Mode table too long. User-defined LEXICAL ORDER IS mode table contains more than 63
entries.

341 Improper mode indicator. User-defined LEXICAL ORDER IS table contains an illegal com-
I bination of mode type and mode pointer.

342 Not a single-dimension integer array. User-defined LEXICAL ORDER IS mode table must be
a single-dimension array of type INTEGER.

343 Mode pointer is out of rar- e. User-defined LEXICAL ORDER IS table has a mode pointer
greater than the existing mode table size.

344 1 for 2 list empty or too long. A user-defined LEXICAL ORDER IS table contains an entry
indicating an improper number of 1 for 2 secondaries.

345 CASE expression type mismatch. The SELECT statement and its CASE statements must refer
to the same general type. numeric or string.

346 INDENT parameter out-of-range. The parameters must be in the range: 0 thru eight charac-
ters less than the screen width.

347 Structures improperly matched. There is not a corresponding number of structure beginnings
and endings. Usually means that you forgot a statement such as END IF, NEXT. END
SELECT. etc.

349 CSUB has been modified. A contiguous block of compiled subroutines has been modified
since it was loaded. A single module that shows as multiple CSUB statements has been
altered because program lines were inserted or deleted.

353 Data link failure.

401 Bad system function argument. An invalid argument was given to a time. date, base conver-
sion. or SYSTEM$ function.

403 Copy failed: program modification incomplete. An error occurred during a COPYLINES or
MOVELINES resulting in an incomplete operation. Some lines may not have been copied or
moved.

427 Priority may not be lowered.

471 TRANSFER not supported by the interface.

488 DMA hardware required. HP 9885 disc drive requires a DMA card or is malfunctioning.

511 The result array in a MAT [NV must be of type REAL.

600 Attribute cannot be modified. The WORD/BYTE mode cannot be changed after assigning the
1/O path name.

601 Improper CONVERT lifetime When the CONVERT attribute is included in the assignment of
an 1 0 path name. the name of a string variable containing the conversion is also specified.
The conversion string must exist as long as the 1,0 path name is valid.

602 Improper BUFFER lifetime. The variable designated as a buffer during an 11O path name
assignment must exist as long as the I/0 path name is valid.
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603 Variable was not declared as a BUFFER. Attempt to assign a variable as a buffer without first
declaring the variable as a BUFFER.

604 Bad source or destination for a TRANSFER statement. Transfers are not allowed to the CRT.
keyboard, or tape backup on CS80 drives. Buffer to buffe- or device to device transfers are
not allowed.

605 BDAT file type required. Only BDAT files can be used in a TRANSFER operation.
606 Improper TRANSFER parameters. Conflicting or invalid TRANSFER parameters were speci-

fied. such as RECORDS without and EOR clause, or DELIM with an outbound TRANSFER

607 Inconsistent attributes. Such as CONVERT or PARITY with FORMAT OFF

609 IVAL or DVAL result too large. Attempt to convert a binary, octal. decimai, or hexadecimal
string into a value outside the range of the function.

612 BUFFER pointers in use. Attempt to change one or more buffer pointers while a TRANSFER
is in progress.

700 Improper plotter specifier. The characters used as a plotter specifier are not recognized. Ma,,
be misspelled or contain illegal characters.

702 CRT graphics hardware missing. Hardware problem.
704 Upper bound not greater than lower bound. Applies to P2< =P1 or VIEWPORT upper

bound and CLIP limits.

705 VIEWPORT or CLIP beyond hard clip limits.

708 Device not initialized.

900 Undefined typing aid key.

901 Typing aid memory overflow.

902 Must delete entire context. Attempt to delete a SUB or DEF FN statement without deleting its
entire context. Easiest way to delete is with DELSUB.

903 No room to renumber. While EDIT mode was renumbering during an insert, all available line
numbers were used between insert location and end of program.

904 Null FIND or CHANGE string.

905 CHANGE would produce a line too long for the system. Maximum line length is 100 charac-
ters for the Model 26 and 160 characters for the Models 16 and 36.

906 SUB or DEF FN not allowed here. Attempt to insert a SUB or DEF FN statement into the
middle of a context. Subprograms must be appended at the end.

909 May not replace SUB or DEF FN. Similar to deleting a SUB or DEF FN.

910 Identifier not found in this context. The keyboard-specified variable does not already exist in
the program. Variables cannot be created from the keyboard; they must be created by
running a program.

911 Improper I/O list

920 Numeric constant not allowed.



921 Numeric identifier not allowed.

922 Numeric array element not allowed.

923 Numeric expression not allowed.

924 Quoted string not allowed.

925 String identifier not allowed.

926 String array element not allowed.

927 Substring not allowed.

928 String expression not allowed.

929 1/0 path name not allowed.

930 Numeric array not allowed.

931 String array not allowed.

932 Excess keys specified. A sort key was specified following a key which specified the entire
record.

935 Identifier is too long: 15 characters maximum.

936 Unrecognized character. Attempt to store a program line containing an improper name or
illegal character.

937 Invalid OPTION BASE. Only 0 and 1 are allowed.

939 OPTIONAL appears twice. A parameter list may have only one OPTIONAL keyword. All
parameters listed before it are required. all listed after it are optional.

940 Duplicate formal parameter name.
942 Invalid I/O path name. The characters after the @ are not a valid name. Names must start

with a letter.
943 Invalid function name. The characters after the FN are not a valid name. Names must start

with a letter.

946 Dimensions are inconsistent with previous declaration. The references to an arrav contain a I
different number of subscripts at different places in the program.

947 Invalid array bounds. Value out of range. or more than 32 767 elements specified.
948 Multiple assignment prohibited. You cannot assign the same value to multiple variables by ,

stating ;. = Y = . A separate assignment must be made for each variable.

949 This symbol not allowed here. This is the general "syntax error" message. The statement you
typed contains elements that don't belong together. are in the wrong order, or are misspelled.

950 Must be a positive integer.

951 Incomplete statement. This keyword must be followed by other items to make a valid state-
ment.

961 CASE expression type mismatch The CASE line contains items that are not the same general
type. numeric or string.

7

,



4 /

5 962 Programmable only: cannot be executed from the keyboard.

963 Command only: cannot be stored as a program line.

977 Statement is too complex. Contains too many operators and functions. Break the expression
down so that it is performed by two or more program lines.

980 Too many symbols in this context. Symbols include variable names. I/O path names. COM
U block names, subprogram names, and line identifiers.

982 Too many subscripts: maximum of six dimensions allowed.

983 Wrong type or number of parameters. An improper parameter list for a machine-resident
function.

985 Invalid quoted string.

987 Invalid line number: must be a whole number 1 thru 32 766.
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